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SECTION 21 05 11
COMMON WORK RESULTS FOR FI RE SUPPRESSI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. The requirements of this Section apply to all sections of Division 21
B. Definitions:
1. Exposed: Piping and equi pnent exposed to view in finished roomns.
2. Option or optional: Contractor's choice of an alternate material or
met hod.
1.2 RELATED WORK
Section 01 00 00, GENERAL REQUI REMENTS.
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.
Concrete and Grout: Section 03 30 00, CAST-IN PLACE CONCRETE
Section 05 50 00, METAL FABRI CATI ONS.
Section 07 84 00, FIRESTOPPI NG
Section 07 92 00, JO NT SEALANTS.
Section 09 91 00, PAINTING
1.3 QUALITY ASSURANCE
A. Products Criteria:
1. Standard Products: Material and equi pnent shall be the standard
products of a manufacturer regularly engaged in the nanufacture of
the products for at |east 3 years. See other specification sections

@mM Mmoo ®mp

for any exceptions.

2. Equi pnment Service: Products shall be supported by a service
organi zati on which maintains a conplete inventory of repair parts and
is |located reasonably close to the site.

3. Multiple Units: When two or nore units of materials or equi pnment of
the sane type or class are required, these units shall be products of
one manuf acturer.

4. Assenbled Units: Manufacturers of equi pment assenblies, which use
conponents made by ot hers, assume conplete responsibility for the
final assenbl ed product.

5. Namepl ates: Nanepl ate bearing nanufacturer's nanme or identifiable
trademark shall be securely affixed in a conspi cuous place on
equi pnrent, or nane or trademark cast integrally with equiprent,
stanped or otherw se permanently marked on each item of equipnent.
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6. Asbestos products or equipnent or materials containing asbestos shal
not be used.

B. Manufacturer's Recommendati ons: Where installation procedures or any
part thereof are required to be in accordance with the recomendati ons
of the nmanufacturer of the material being installed, printed copies of
t hese recommendati ons shall be furnished to the COR prior to
installation. Installation of the itemw Il not be allowed to proceed
until the recommendati ons are received. Failure to furnish these
recomendati ons can be cause for rejection of the materi al

C. Guaranty: I n GENERAL CONDI TI ONS.

D. Supports for sprinkler piping shall be in conformance with NFPA 13.

E. Supports for standpipe shall be in conformance with NFPA 14.

1.4 SUBM TTALS

A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

B. Manufacturer's Literature and Data: Submt under the pertinent section
rather than under this section.

1. Equi pnment and materials identification

2. Fire-stopping nmaterials.

3. Hangers, inserts, supports and bracing. Provide |oad cal cul ations for
vari abl e spring and constant support hangers.

4. wall, floor, and ceiling plates.

C. Coordi nation Draw ngs: Provide detailed |ayout draw ngs of all piping
systenms. Provide details of the follow ng.

1. Mechani cal equi prent roons.
2. Interstitial space.
3. Hangers, inserts, supports, and bracing.
4. Pipe sleeves.
D. Mai ntenance Data and Qperating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systens and
equi pnent .

2. Provide a listing of reconmended repl acenent parts for keeping in
stock supply, including sources of supply, for equiprment. Include in
the listing belts for equipnent.
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1.5 APPLI CABLE PUBLI CATI ONS

A

The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.

American Society for Testing and Materials (ASTM:

A36/ A36M 2001. .......... Carbon Structural Stee

A575-96................. Steel Bars, Carbon, Merchant Quality, MG ades R
(2002)

E84-2003................ Standard Test Method for Burning Characteristics
of Building Materials

E119-2000............... Standard Test Method for Fire Tests of Building

Construction and Materials
Nati onal Fire Protection Association (NFPA):

90A-96.................. Installation of Air Conditioning and Ventilating
Syst ens
101-97. ... ... Life Safety Code

PART 2 - PRODUCTS
2.1 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A

Use synbols, nonencl ature and equi pnment nunbers specified, shown on the
drawi ngs and shown in the maintenance manuals. ldentification for piping
is specified in Section 09 91 00, PAINTI NG

Val ve Tags and Lists:

1. Valve tags: Engraved black filled nunbers and letters not |ess than
13 mm (1/ 2-inch) high for nunber designation, and not |ess than 6.4
nmm( 1/ 4-inch) for service designation on 19 gage 38 mm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain

2. Valve lists: Typed or printed plastic coated card(s), sized 216 mm
(8-1/2 inches) by 280 mm (11 i nches) show ng tag nunber, valve
function and area of control, for each service or system Punch
sheets for a 3-ring notebook.

3. Provide detailed plan for each floor of the building indicating the
| ocation and val ve nunber for each valve. ldentify |ocation of each
valve with a color coded thumb tack in ceiling.

2.2 FI RESTOPPI NG
A. Section 07 84 00, FIRESTOPPING specifies an effective barrier against

the spread of fire, snmoke and gases where penetrations occur for piping.

2.3 GALVAN ZED REPAI R COMPQOUND
A. MI|. Spec. DOD P-21035B, paint form

Contract No. VAG69D 13-D- 0223
Station Project No. 556-12-145
Bancroft-AE Project No. 13-109-01 21 05 11-3 02/ 03/ 2016



Capt. Janes A. Lovell Federal Healthcare Center

North Chicago, Illinois 60064
Bl dg. 133CA Rehabilitation Renovations
Bancroft Architects + Engi neers

11-09

2.4 Pl PE PENETRATI ONS

A

Install sleeves during construction for other than bl ocked out fl oor

openings for risers in nechanical bays.

To prevent accidental liquid spills frompassing to a | ower |evel,

provi de the foll ow ng:

1. For sleeves: Extend sl eeve 25 nm (one inch) above finished fl oor and
provi de seal ant for watertight joint.

2. For bl ocked out floor openings: Provide 40 nm (1-1/2 inch) angle set
in silicone adhesive around opening.

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration

Penetrations are not allowed through beans or ribs, but may be installed

in concrete beam flanges. Any deviation fromthis requirenent nust

recei ve prior approval of COR

Sheet Metal, Plastic, or Misture-resistant Fiber Sleeves: Provide for

pi pe passing through floors, interior walls, and partitions, unless

brass or steel pipe sleeves are specifically called for bel ow

Cast lron or Zinc Coated Pipe Sleeves: Provide for pipe passing through

exterior walls bel ow grade. Make space between sl eeve and pipe

watertight with a nodular or |ink rubber seal. Seal shall be applied at

bot h ends of sleeve.

Gal vani zed Steel or an alternate Black Iron Pipe with asphalt coating

Sl eeves: Provide for pipe passing through concrete beam fl anges, except

where brass pipe sleeves are called for. Provide sleeve for pipe passing

t hrough floor of nechanical roons, |aundry work roons, and ani mal roons

above basenment. Except in nmechanical roons, connect sleeve with floor

pl at e.

Brass Pipe Sleeves: Provide for pipe passing through quarry tile,

terrazzo or ceramic tile floors. Connect sleeve with floor plate.

Sl eeves are not required for wall hydrants for fire depart nent

connections or in drywall construction

Sl eeve Cl earance: Sleeve through floors, walls, partitions, and beam

flanges shall be one inch greater in dianeter than external dianeter of

pi pe. Sleeve for pipe with insulation shall be |arge enough to

accommodat e the insulation. Interior openings shall be caul ked tight

with fire stopping material and sealant to prevent the spread of fire,

snoke, and gases.
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J. Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JO NT
SEALANTS.
2.5 TOOLS AND LUBRI CANTS
A. Furnish, and turn over to the COR special tools not readily avail able
commercially, that are required for disassenbly or adjustnent of
equi pnment and machi nery furni shed.
B. Grease Guns with Attachnents for Applicable Fittings: One for each type
of grease required for each notor or other equipnent.
C. Tool Containers: Hardwood or netal, permanently identified for in tended
servi ce and nmounted, or |ocated, where directed by the COR
D. Lubricants: A mninumof 0.95 L (one quart) of oil, and 0.45 kg (one
pound) of grease, of equi pnent nmanufacturer's recomrended grade and
type, in unopened containers and properly identified as to use for each
di fferent application.
2.6 WALL, FLOOR AND CEI LI NG PLATES
A. Material and Type: Chrone plated brass or chrone plated steel, one piece
or split type with conceal ed hinge, with set screw for fastening to
pi pe, or sleeve. Use plates that fit tight around pi pes, cover openings
around pi pes and cover the entire pipe sleeve projection
B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3-inch pipe), 0.89 nm (0.035-inch) for |arger pipe.
C. Locations: Use where pipe penetrates floors, walls and ceilings in
exposed |l ocations, in finished areas only. Use al so where insulation
ends on exposed water supply pipe drop fromoverhead. Provide a
watertight joint in spaces where brass or steel pipe sleeves are
speci fi ed.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON
A. Coordinate | ocation of piping, sleeves, inserts, hangers, and equipnent.
Locate piping, sleeves, inserts, hangers, and equi pnment clear of
wi ndows, doors, openings, |ight outlets, and other services and
utilities. Follow nmanufacturer's published reconmendati ons for
installation nethods not otherw se specified.
B. Protection and C eani ng:
1. Equi prent and materials shall be carefully handl ed, properly stored,
and adequately protected to prevent danage before and during
installation, in accordance with the manufacturer's reconmendations
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and as approved by the COR Danmaged or defective itens in the opinion
of the COR, shall be replaced

2. Protect all finished parts of equipnent, such as shafts and bearings
where accessible, fromrust prior to operation by neans of protective
grease coating and w apping. C ose pipe openings with caps or plugs
during installation. Tightly cover and protect equi pnent agai nst
dirt, water chemical, or nechanical injury. At conpletion of all work
t horoughl y exposed materials and equi pment.

C. Concrete and Grout: Use concrete and shrink conpensating grout 25 MPa
(3000 psi) mninmum specified in Section 03 30 00, CAST-IN PLACE
CONCRETE.

D. Install gages, valves, and other devices with due regard for ease in
readi ng or operating and mai ntaining said devices. Locate and position
gages to be easily read by operator or staff standing on floor or
wal kway provi ded. Servicing shall not require dismantling adjacent
equi pnment or pi pe work.

E. Work in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUI REMENTS for relocation of existing equipnment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, CGENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, nmke alterations to existing service
piping at times that will least interfere with normal operation of
the facility.

3. Cut required openings through existing masonry and reinforced
concrete using dianond core drills. Use of pneumatic hammer type
drills, inpact type electric drills, and hand or manual hamer type
drills, will be permitted only with approval of the COR Locate
openings that will least effect structural slabs, colums, ribs or
beans. Refer to the COR for determ nation of proper design for
openi ngs through structural sections and opening | ayouts approval,
prior to cutting or drilling into structure. After COR s approval,
careful ly cut opening through construction no |arger than absolutely
necessary for the required installation
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3. 2 OPERATI NG AND PERFORMANCE TESTS

A. Prior to the final inspection, performrequired tests as specified in
Section 01 00 00, GENERAL REQUI REMENTS, Article, TESTS and submt the
test reports and records to the COR

B. Shoul d evidence of malfunction in any tested system or piece of
equi pnment or conponent part thereof, occur during or as a result of
tests, mmke proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the Governnent.

C. Wien conpletion of certain work or systemoccurs at a tine when final
control settings and adjustnments cannot be properly made to nmake
performance tests, then make perfornmance tests for heating systens and
for cooling systens respectively during first actual seasonal use of
respective systens follow ng conpl etion of work.

3.3 INSTRUCTI ONS TO VA PERSONNEL

A. Provide in accordance with Article, | NSTRUCTIONS, of Section 01 00 00,
GENERAL REQUI REMENTS.

---END- - -
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SECTION 21 13 13
VET- PI PE SPRI NKLER SYSTEMS

PART 1 - CGENERAL
1.1 SCOPE OF WORK

A

Design, installation and testing shall be in accordance with

NFPA 13 except for specified exceptions.

Modi fication of the existing sprinkler systemas indicated on the
drawi ngs and as further required by these specifications.

1.2 RELATED WORK

A
B

C.
D

E

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

Section 07 84 00, FIRESTOPPING Treatnment of penetrations through rated
encl osures.

Section 09 91 00, PAINTING

Section 28 31 00, FIRE DETECTI ON AND ALARM Connection to fire al arm of
flow switches, pressure switches and val ve supervisory sw tches.
Section 21 05 11 COMWON WORK RESULTS FOR FI RE SUPPRESSI ON

1.3 QUALITY ASSURANCE

A

Installer Reliability: The installer shall possess a valid State of
I[Ilinois fire sprinkler contractor's license. The installer shall have
been actively and successfully engaged in the installation of comercia
automatic sprinkler systens for the past ten years.

Material s and Equi prent: All equi pnent and devices shall be of a nake
and type listed by UL and approved by FM or other nationally recognized
testing laboratory for the specific purpose for which it is used. A

mat eri al s, devices, and equi pnent shall be approved by the VA
Submittals: Subnmit as one package in accordance with Section 01 33 23,
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES. Prepare detail ed working

drawi ngs that are signed by a NI CET Level Il or Level 1V Sprinkler
Techni ci an or stanped by a Regi stered Professional Engineer practicing
inthe field of Fire Protection Engi neering. As CGovernment review is for
techni cal adequacy only, the installer remains responsible for
correcting any conflicts with other trades and building construction
that arise during installation. Partial submittals will not be accepted.
Material submittals shall be approved prior to the purchase or delivery
to the job site. Suitably bind submittals in notebooks or binders and
provi de i ndex referencing the appropriate specification section.
Submittals shall include, but not be linmted to, the foll ow ng:
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1. Qualifications:

a. Provide a copy of the installing contractors fire sprinkler state
contractors |icense.

b. Provide a copy of the NICET certification for the NICET Level I
or Level IV Sprinkler Technician who prepared and signed the
det ai |l ed worki ng drawi ngs unl ess the drawi ngs are stanped by a
Regi st ered Prof essional Engineer practicing in the field of Fire
Prot ecti on Engi neeri ng.

2. Drawings: Submit detailed 1:100 (1/8 inch) scale (mninmun) working
drawi ngs confornming to NFPA 13. Include a site plan show ng the
piping to the water supply test |ocation.

3. Manufacturers Data Sheets:

a. Provide for materials and equi pment proposed for use on the
system Include listing information and installation instructions
in data sheets. Were data sheet describes itens in addition to
that item being submtted, clearly identify proposed itemon the
sheet .

4. Cal cul ation Sheets: Submit hydraulic cal culation sheets in tabul ar
formconform ng to the requirenents and recomendati ons of NFPA 13.

5. Final Document Submittals: Provide as-built draw ngs, testing and
mai nt enance instructions in accordance with the requirenents in
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.
Submittals shall include, but not be linmted to, the foll ow ng:

a. One conplete set of reproducible as-built draw ngs show ng the
installed systemwith the specific interconnections between the
waterfl ow switch or pressure switch and the fire al arm equi pnent.

b. Conpl ete, sinple, understandable, step-by-step, testing
i nstructions giving recomrended and required testing frequency of
all equipnent, nethods for testing all equi pnent, and a conpl ete
troubl e shooting manual . Provi de maintenance instructions on
repl aci ng any conponents of the systemincluding internal parts,
peri odi c cl eani ng and adjustnent of the equi pment and comnponents
with information as to the address and tel ephone nunmber of both
t he manufacturer and the I ocal supplier of each item

c. Material and Testing Certificate: Upon conpletion of the sprinkler
systeminstallation or any partial section of the system
i ncluding testing and flushing, provide a copy of a conpleted
Material and Testing Certificate as indicated in NFPA 13.
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d. Certificates shall document all parts of the installation.

e. Instruction Manual: Provide one copy of the instruction nanua
covering the systemin a flexible protective cover and nount in an
accessi bl e location adjacent to the riser

D. Design Basis Information: Provide design, materials, equipnent,
installation, inspection, and testing of the automatic sprinkler system
in accordance with the requirements of NFPA 13. Reconmendations in
appendi ces shall be treated as requirenents.

1. Perform hydraulic calculations in accordance with NFPA 13 utilizing
the Area/Density nethod. Do not restrict design area reductions
permitted for using quick response sprinklers throughout by the
requi red use of standard response sprinklers in the areas identified
in this section.

2. Sprinkler Protection: To determ ning spacing and sizing, apply the
foll owi ng coverage cl assifications:

a. Light Hazard Occupancies: Patient care, treatnent, and customary
access areas.

b. Ordinary Hazard Group 1 Cccupanci es: Laboratories, Mechanica
Equi prent Roons, Transformer Rooms, Electrical Sw tchgear Roons,
Electric Cosets, Repair Shops.

c. Ordinary Hazard Group 2 Cccupanci es: Storage roons, trash roons,
clean and soiled linen roonms, pharmacy and associ ated storage,

[ aundry, kitchens, kitchen storage areas, retail stores, retai
store storage roons, storage areas, building nmanagenent storage,
boiler plants, energy centers, warehouse spaces, file storage
areas for the entire area of the space up to 140 square neters
(1500 square feet) and Supply Processing and Distribution (SPD)

d. Request clarification fromthe Governnent for any hazard
classification not identified.

3. Zoni ng:

a. For each sprinkler zone provide a control valve, flow switch and a
test and drain assenbly with pressure gauge.

b. Sprinkler zones shall conformto the snoke barrier zones shown on
t he draw ngs.

1.4 APPLI CABLE PUI BLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi c designation only.
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B. National Fire Protection Association (NFPA):

13-2002. ... .. Installati on of Sprinkler Systens

101-22003. . ............. Safety to Life fromFire in Buildings and
Structures (Life Safety Code)

170-1999................ Fire Safety Symbol s

C. Underwiters Laboratories, Inc. (UL):
Fire Protection Equi pnent Directory — 2001
D. Factory Mitual Engineering Corporation (FM:
Approval Guide — 2001
E. Uniform Buil ding Code — 1997
F. Foundation for Cross-Connection Control and Hydraulic Research-2005
PART 2 PRODUCTS
2.1 PIPING & FITTI NGS

A. Sprinkler systems in accordance with NFPA 13. Use nonferrous piping in

MRl Scanni hg Roors.
2.2 VALVES

A. Valves in accordance with NFPA 13.

B. Do not use quarter turn ball valves for 50 mm (2 inch) or larger drain
val ves.

C. The wet systemcontrol valve shall be a listed indicating type valve.
Control valve shall be UL Listed and FM Approved for fire protection
installations. Systemcontrol valve shall be rated for normal system
pressure but in no case less than 175 PSI. (No Substitutions Al owed).

2. 3 SPRI NKLERS

A. Al sprinklers except “institutional” type sprinklers shall be FM
approved. Provide quick response sprinklers in all areas, except where
specifically prohibited by their listing or approval.

1. Cold storage rooms: Standard response dry pendant sprinklers.

B. Tenperature Ratings: In accordance with NFPA 13.

2.4 SPRI NKLER CABI NET

A. Provide sprinkler cabinet with the required nunmber of sprinkler heads of
all ratings and types installed, and a sprinkler wench for each system
Locate adjacent to the riser. Sprinkler heads shall be installed in
center of tile or center to center.

2.5 | DENTI FI CATI ON SI GNS/ HYDRAULI C PLACARDS

A. Plastic, steel or aluminumsigns with white lettering on a red
background with holes for easy attachment. Enter pertinent data for each
system on the hydraulic placard.
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2.6 SW TCHES:

A

Contain in a weat herproof die cast/red baked enanel, oil resistant,

al um num housi ng with tanper resistant screws, 13 mm (1/2 inch) conduit
entrance and necessary facilities for attachnment to the valves. Provide
two SPDT switches rated at 2.5 anps at 24 VDC

B. Water flow Al arm Swi tches: Mechani cal, non-coded, non-accumnul ative
retard and adjustable fromO to 60 seconds mninum Set flow swi tches at
an initial setting between 20 and 30 seconds.

D. Val ve Supervisory Switches for Ball and Butterfly Val ves: My be
integral with the val ve.

2.7 GAUGES
A. Provide gauges as required by NFPA 13.

2.8 PI PE HANGERS AND SUPPORTS

A

Supports, hangers, etc., of an approved pattern placenment to conformto
NFPA 13. System pi ping shall be substantially supported to the building
structure. The installation of hangers and supports shall adhere to the
requi rements set forth in NFPA 13, Standard for Installation of
Sprinkler Systens. Materials used in the installation or construction of
hangers and supports shall be listed and approved for such application.
Hangers or supports not specifically listed for service shall be

desi gned and bear the seal of a professional engineer

2.9 WALL, FLOOR AND CEIl LI NG PLATES

A

Provi de chrome pl ated steel escutcheon plates for exposed piping passing
t hough walls, floors or ceilings.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Installati on shall be acconplished by the |licensed contractor. Provide a
qualified technician, experienced in the installation and operation of
the type of systembeing installed, to supervise the installation and
testing of the system

Installation of Piping: Accurately cut pipe to neasurenments established
by the installer and work into place w thout springing or forcing. In
any situation where bending of the pipe is required, use a standard

pi pe-bending tenplate. Install conceal ed piping in spaces that have
finished ceilings. Were ceiling mounted equi prent exists, such as in
operating and radi ol ogy rooms, install sprinklers so as not to obstruct
t he noverment or operation of the equi prment. Sidewall heads may need to
be utilized. Locate piping in stairways as near to the ceiling as
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possi ble to prevent tanpering by unauthorized personnel, and to provide
a m ni mum headr oom cl earance of 2250 mm (seven feet six inches). To
prevent an obstruction to egress, provide piping clearances in
accordance w th NFPA 101.

C. Welding: Conformto the requirements and recomendati ons of NFPA 13.

D. Drains: Pipe drains to discharge at safe points outside of the building
or to sight cones attached to drains of adequate size to readily carry
the full flow fromeach drain under maxi num pressure. Do not provide a
direct drain connection to sewer system or discharge into sinks. Instal
dri ps and drai ns where necessary and required by NFPA 13.

E. Supervisory Switches: Provide supervisory switches for sprinkler contro
val ves.

F. Waterflow Alarm Switches: Install waterflow switch and adjacent val ves
in easily accessible |ocations.

G Affix cutout disks, which are created by cutting holes in the walls of
pi pe for flow switches and non-threaded pi pe connections to the
respective waterflow switch or pipe connection near to the pipe from
where they were cut.

H Sl eeves: Provide for pipes passing through masonry or concrete. Provide
space between the pipe and the sleeve in accordance with NFPA 13. Sea
this space with a UL Listed through penetration fire stop material in
accordance with Section 07 84 00, FIRESTOPPING Where core drilling is
used in lieu of sleeves, also seal space. Seal penetrations of walls,
floors and ceilings of other types of construction, in accordance with
Section 07 84 00, FlRESTOPPI NG

| . Provide pressure gauge at each water flow alarmswitch |ocation and at
each main drain connection.

J. Firestopping shall conply with Section 07 84 00, FIRESTOPPI NG

K. Securely attach identification signs to control valves, drain valves,
and test valves. Locate hydraulic placard information signs at each
sectional control valve where there is a zone water flow sw tch.

L. Repairs: Repair damage to the building or equipment resulting fromthe
installation of the sprinkler systemby the installer at no additiona
expense to the Government.

M Interruption of Service: There shall be no interruption of the existing
sprinkler protection, water, electric, or fire alarm services w thout
prior perm ssion of the Contracting Oficer. Contractor shall devel op an
interimfire protection programwhere interruptions involve in occupied
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spaces. Request in witing at | east one week prior to the planned
i nterruption.
3.2 I NSPECTI ON AND TEST

A. Prelimnary Testing: Flush newly installed systems prior to performnng
hydrostatic tests in order to remove any debris which may have been left
as well as ensuring piping is unobstructed. Hydrostatically test system
including the fire department connections, as specified in NFPA 13, in
t he presence of the Contracting Officer’s Representative (COR) or his
designated representative. Test and flush underground water |ine prior
to perform ng these hydrostatic tests.

B. Final Inspection and Testing: Subject systemto tests in accordance with
NFPA 13, and when all necessary corrections have been acconpli shed,
advise COR to schedule a final inspection and test. Connection to the
fire alarm system shall have been in service for at |east ten days prior
to the final inspection, with adjustments made to prevent fal se al arns.
Furnish all instrunents, |labor and materials required for the tests and
provide the services of the installation foreman or other conpetent
representative of the installer to performthe tests. Correct
deficiencies and retest system as necessary, prior to the fina
acceptance. Include the operation of all features of the systens under
normal operations in test.

3. 3 I NSTRUCTI ONS

A. Furnish the services of a conpetent instructor for not less than two
hours for instructing personnel in the operation and mai ntenance of the
system on the dates requested by the COR

---END- - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBI NG

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

The requirenents of this Section shall apply to all sections of

Di vi sion 22.

Def i nitions:

1. Exposed: Piping and equi pnent exposed to view in finished roomns.

2. Option or optional: Contractor's choice of an alternate nmaterial or
met hod.

1.2 RELATED WORK

I ommoOowr

Section 01 00 00, GENERAL REQUI REMENTS.

Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.
Section 03 30 00, CAST-IN- PLACE CONCRETE: Concrete and G out.
Section 05 50 00, METAL FABRI CATI ONS.

Section 07 84 00, FIRESTOPPI NG

Section 07 92 00, JO NT SEALANTS.

Section 09 91 00, PAINTI NG

Section 23 07 11, HVAC, PLUMBI NG, AND BO LER PLANT | NSULATI ON
Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

1.3 QUALITY ASSURANCE

A

Products Criteria:

1. Standard Products: Material and equi pnent shall be the standard
products of a manufacturer regularly engaged in the nanufacture of
the products for at |east 3 years. However, digital electronics
devi ces, software and systems such as controls, instrunents,
conputer work station, shall be the current generation of technol ogy
and basic design that has a proven satisfactory service record of at
| east three years.

2. Equi prent Service: There shall be permanent service organi zations,
aut hori zed and trai ned by manufacturers of the equi pnent supplied,
| ocated within 160 km (100 miles) of the project. These
organi zations shall cone to the site and provi de acceptabl e service
to restore operations within four hours of receipt of notification
by phone, e-mail or fax in event of an emergency, such as the shut-
down of equipment; or within 24 hours in a non-emergency. Names,

mai | and e-mmil addresses and phone nunbers of service organizations
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provi di ng service under these conditions for (as applicable to the

project): punps, critical instrunmentation, conputer workstation and
programm ng shall be submitted for project record and inserted into
t he operations and mai nt enance manual

3. Al itenms furnished shall be free fromdefects that woul d adversely
af fect the performance, mmintainability and appearance of individua
conponents and overal |l assenbly.

4. The products and execution of work specified in Division 22 shal
conformto the referenced codes and standards as required by the
speci fications. Local codes and anmendments enforced by the | oca
code official shall be enforced, if required by local authorities
such as the natural gas supplier. |If the |local codes are nore
stringent, then the | ocal code shall apply. Any conflicts shall be
brought to the attention of the Contracting Oficer’s Representative
(COR) .

5. Miultiple Units: When two or nore units of materials or equi pnment of
the sane type or class are required, these units shall be products
of one manufacturer.

6. Assenbled Units: Manufacturers of equi pment assenblies, which use
conponents made by others, assune conplete responsibility for the
final assenbl ed product.

7. Namepl ates: Nanepl ate bearing nanufacturer's nanme or identifiable
trademark shall be securely affixed in a conspi cuous place on
equi prent, or name or trademark cast integrally with equiprent,
stanped or otherw se permanently marked on each item of equipnent.

8. Asbestos products or equipnent or materials containing asbestos
shal | not be used.

B. Welding: Before any welding is performed, contractor shall subnit a
certificate certifying that welders conply with the foll ow ng

requi renents:

1. Qualify welding processes and operators for piping according to ASME
"Boil er and Pressure Vessel Code", Section IX, "Welding and Brazing
Qualifications".

2. Comply with provisions of ASME B31 series "Code for Pressure
Pi pi ng".
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3. Certify that each wel der has passed American Wl ding Society (AWS)

qualification tests for the wel ding processes involved, and that
certification is current.

4. Al welds shall be stanped according to the provisions of the
Ameri can Wel di ng Society.

C. Manufacturer's Recomendati ons: Where installation procedures or any
part thereof are required to be in accordance with the recomendati ons
of the manufacturer of the material being installed, printed copies of
t hese recommendati ons shall be furnished to the COR prior to
installation. Installation of the itemw Il not be allowed to proceed
until the recomrendati ons are received. Failure to furnish these
recomendati ons can be cause for rejection of the materi al

D. Execution (lnstallation, Construction) Quality:

1. Al itens shall be applied and installed in accordance wth
manuf acturer's witten instructions. Conflicts between the
manuf acturer's instructions and the contract draw ngs and
specifications shall be referred to the COR for resolution. Witten
hard copies or computer files of manufacturer’s installation
instructions shall be provided to the COR at | east two weeks prior
to commencing installation of any item

2. Conplete | ayout drawi ngs shall be required by Paragraph, SUBM TTALS
Construction work shall not start on any systemuntil the |ayout
drawi ngs have been approved.

E. Guaranty: Warranty of Construction, FAR clause 52.246-21.

F. Plumbing Systems: |IPC, International Plunmbing Code.

1.4 SUBM TTALS

A. Subnmittals shall be submitted in accordance with Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA, and SAMPLES.

B. Information and material submitted under this section shall be narked
"SUBM TTED UNDER SECTI ON 22 05 11, COVNON WORK RESULTS FOR PLUMBI NG',
wi th applicabl e paragraph identification.

C. Contractor shall nake all necessary field measurements and
i nvestigations to assure that the equi pnent and assenblies will neet
contract requirenents.

D. If equipment is submitted which differs in arrangement fromthat shown,
provi de draw ngs that show the rearrangenent of all associated systens.

Approval will be given only if all features of the equi pment and
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associ ated systens, including accessibility, are equivalent to that

required by the contract.

E. Prior to submtting shop drawi ngs for approval, contractor shal
certify in witing that manufacturers of all major itens of equi pnent
have each revi ewed draw ngs and specifications, and have jointly
coordi nated and properly integrated their equi pnent and controls to
provide a conplete and efficient installation

F. Upon request by Government, lists of previous installations for
selected itens of equi pment shall be provided. Contact persons who
will serve as references, with tel ephone nunbers and e-nail addresses
shall be subnmitted with the references.

G Manufacturer's Literature and Data: Manufacturer’s literature shall be
subm tted under the pertinent section rather than under this section.
1. Equi prent and materials identification
2. Fire stopping nmaterial s.

3. Hangers, inserts, supports and bracing.
4. wall, floor, and ceiling plates.

H. Coordinati on Draw ngs: Conpl ete consolidated and coordinated | ayout
drawi ngs shall be submitted for all new systens, and for existing
systens that are in the same areas. The drawi ngs shall include plan
vi ews, elevations and sections of all systens and shall be on a scale
of not less than 1:32 (3/8-inch equal to one foot). Clearly identify
and di mensi on the proposed | ocations of the principal itens of
equi prent. The drawi ngs shall clearly show the proposed | ocation and
adequat e cl earance for all equiprment, piping, punps, valves and other
itenms. Al valves, trap prinmer valves, water hanmer arrestors,
strainers, and equi pnment requiring service shall be provided with an
access door sized for the conplete renmoval of plunbing device,
conponent, or equiprment. Equi pnent foundations shall not be installed
until equi pment or piping until |ayout draw ngs have been approved.
Detail ed | ayout draw ngs shall be provided for all piping systens. In
addition, details of the follow ng shall be provided.

1. Mechani cal equi prent roomns.
Interstitial space.
Hangers, inserts, supports, and bracing.

Pi pe sl eeves.

ok WD

Equi pnent penetrations of floors, walls, ceilings, or roofs.
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I. Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUI REMENTS, Article, INSTRUCTIONS, for systens and
equi prent .

2. Listing of recomrended replacenent parts for keeping in stock
supply, including sources of supply, for equi pment shall be
provi ded.

3. The listing shall include belts for equi prment: Belt manufacturer,
nmodel nunber, size and style, and distingui shed whether of multiple
belt sets.

1.5 DELI VERY, STORAGE AND HANDLI NG
A. Protection of Equipment:

1. Equi pment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not
t he Government has rei nbursed the Contractor for the equi prment and
material. The Contractor is solely responsible for the protection of
such equi prent and material agai nst any damage.

2. Dammged equi pnent shall be replaced with an identical unit as
determ ned and directed by the COR Such repl acenent shall be at no
addi ti onal cost to the Government.

3. Interiors of new equi pnent and pi ping systens shall be protected
agai nst entry of foreign matter. Both inside and outside shall be
cl eaned before painting or placing equiprment in operation.

4. Existing equi pnent and piping being worked on by the Contractor
shal | be under the custody and responsibility of the Contractor and
shall be protected as required for new work.

B. Ceanliness of Piping and Equi pnent Systens:

1. Care shall be exercised in the storage and handling of equi prent and
piping material to be incorporated in the work. Debris arising from
cutting, threading and wel di ng of piping shall be renopved.

2. Piping systens shall be flushed, blown or pigged as necessary to
deliver clean systens.

3. The interior of all tanks shall be cleaned prior to delivery and
beneficial use by the Governnent. All piping shall be tested in
accordance with the specifications and the International Pl unbing
Code (IPC), latest edition. Al filters, strainers, fixture faucets

shal |l be flushed of debris prior to final acceptance.
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4. Contractor shall be fully responsible for all costs, danage, and

delay arising fromfailure to provide clean systens.
1.6 APPLI CABLE PUBLI CATI ONS

A. The publications listed below shall forma part of this specification
to the extent referenced. The publications are referenced in the text
by the basic designation only.

B. American Society of Mechani cal Engi neers (ASME)
Boi |l er and Pressure Vessel Code (BPVC):
SEC I X-2007............. Boi |l er and Pressure Vessel Code; Section IX

Wl di ng and Brazing Qualifications.
C. Anerican Society for Testing and Materials (ASTM:

A36/ A36M 2008. .. ........ St andard Specification for Carbon Structura
St eel

A575-96 (R 2007)........ Standard Specification for Steel Bars, Carbon
Merchant Quality, M Grades R (2002)

E84-2005................ St andard Test Method for Surface Burning
Characteristics of Building Materials

E119-2008a.............. Standard Test Methods for Fire Tests of

Bui | di ng Construction and Materials
D. Manufacturers Standardi zati on Society (MSS) of the Valve and Fittings

I ndustry, Inc:

SP-58-02................ Pi pe Hangers and Supports-Materials, Design and
Manuf act ur e

SP 69-2003 (R 2004)..... Pi pe Hangers and Supports-Sel ecti on and
Appl i cation

E. National Electrical Mnufacturers Association (NEM):
MG1- 2003, Rev. 1-2007...Mtors and Cenerators
C. International Code Council, (1CQO):
| BC-06, (R 2007)........ I nternational Buil ding Code
| PC-06, (R 2007)........ I nt ernational Pl umbing Code
PART 2 - PRODUCTS
2.1 FACTORY- ASSEMBLED PRODUCTS
A. STANDARDI ZATI ON OF COVPONENTS SHALL BE MAXI M ZED TO REDUCE SPARE PART
requirenents.
B. Manufacturers of equipment assenblies that include conmponents nade by

others shall assune conplete responsibility for final assenbled unit.
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1. Al components of an assenbled unit need not be products of sane

manuf act urer.

2. Constituent parts that are alike shall be products of a single
manuf act urer.

3. Components shall be conpatible with each other and with the tota
assenbly for intended service.

4. Contractor shall guarantee performance of assenblies of conponents,
and shall repair or replace elements of the assenblies as required
to deliver specified perfornmance of the conplete assenbly.

C. Components of equi pment shall bear manufacturer's name and tradenark,
nodel nunber, serial nunber and performance data on a nane plate
securely affixed in a conspicuous place, or cast integral with, stanped
or otherw se permanently nmarked upon the conponents of the equipnent.

D. Major items of equipnent, which serve the sane function, shall be the
same make and nodel

2.2 COWPATI BILITY OF RELATED EQUI PMENT

A. Equi pnent and materials installed shall be conpatible in all respects
with other itens being furnished and with existing itens so that the
result will be a conplete and fully operational systemthat conforns to
contract requirenents.

2.3 SAFETY GUARDS

A. Punp shafts and couplings shall be fully guarded by a sheet stee
guard, covering coupling and shaft but not bearings. Material shall be
m ni mum 16- gage sheet steel; ends shall be braked and drilled and
attached to punp base with mni mum of four 6 mm (1/4-inch) bolts.

Rei nforce guard as necessary to prevent side play forcing guard onto

coupl i ngs.

B. Al Equi prent shall have noving parts protected from personal injury.

2.4 LI FTI NG ATTACHVENTS

A. Equi pnent shall be provided with suitable lifting attachments to enabl e
equi prent to be lifted in its normal position. Lifting attachments
shal |l withstand any handling conditions that m ght be encountered,
wi t hout bendi ng or distortion of shape, such as rapid | owering and

br aki ng of | oad.
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2.5 EQUI PMENT AND MATERI ALS | DENTI FI CATI ON

A. Use synbols, nonencl ature and equi pment nunbers specified, shown on the
draw ngs, or shown in the maintenance nmanuals. ldentification for
piping is specified in Section 09 91 00, PAI NTING

B. Control Itenms: All tenperature, pressure, and controllers shall be
| abel ed and the conponent’s function identified. Identify and | abe
each item as they appear on the control diagrans.

C. Valve Tags and Lists:

1. Plunbing: Al valves shall be provided with valve tags and |isted on
a valve list (Fixture stops not included).

2. Valve tags: Engraved black filled nunbers and letters not |ess than
13 mm (1/ 2-inch) high for nunber designation, and not |ess than 6.4
nmm( 1/ 4-inch) for service designation on 19 gage, 38 nm (1-1/2
i nches) round brass disc, attached with brass "S" hook or brass
chai n.

3. Valve lists: Valve lists shall be created using a word processing
program and printed on plastic coated cards. The plastic coated
valve list card(s), sized 216 mm (8-1/2 inches) by 280 nm (11
i nches) shall show val ve tag nunber, valve function and area of
control for each service or system The valve list shall be in a
punched 3-ring binder notebook. A copy of the valve list shall be
mounted in picture frames for nounting to a wall

4. A detailed plan for each floor of the building indicating the
| ocation and val ve nunber for each val ve shall be provided. Each
val ve location shall be identified with a color coded sticker or
thunb tack in ceiling.

2.6 FI RE STOPPI NG

A. Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, snmoke and gases where penetrations occur for
pi ping. Refer to Section 23 07 11, HVAC, PLUMBING AND BO LER PLANT
I NSULATI ON, for pipe insulation.

2.7 GALVAN ZED REPAI R COVPOUND

A. MI|. Spec. DOD P-21035B, paint.

2.8 PI PE AND EQUI PMENT SUPPORTS AND RESTRAI NTS

A. In lieu of the paragraph which follows, suspended equi pnent support and
restraints may be designed and installed in accordance with the
I nternational Building Code (I1BC), latest edition, and SECTI ON 13 05
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41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS.

Submittals based on the International Building Code (IBC), |atest
edition, SECTION 13 05 41 requirenents, or the foll ow ng paragraphs of
this Section shall be stanped and signed by a professional engineer
registered in a state where the project is |located. The Support system
of suspended equi prent over 227 kg (500 pounds) shall be submitted for
approval of the CORin all cases. See these specifications for latera
force design requirenents.

B. Type Nunbers Specified: MSS SP-58. For selection and application refer
to MBS SP-69. Refer to Section 05 50 00, METAL FABRI CATI ONS, for
m scel | aneous netal support materials and prinme coat painting.

C. For Attachment to Concrete Construction
1. Concrete insert: Type 18, MSS SP-58.

2. Self-drilling expansion shields and machi ne bolt expansi on anchors:
Permitted in concrete not Iess than 102 mm (4 inches) thick when
approved by the COR for each job condition

3. Power-driven fasteners: Permitted in existing concrete or masonry
not less than 102 nm (4 inches) thick when approved by the COR for
each job condition.

D. For Attachnent to Steel Construction: MSS SP-58.

1. Welded attachment: Type 22.

2. Beamcl anps: Types 20, 21, 28 or 29. Type 23 C-clanmp may be used for
i ndi vi dual copper tubing up to 23 nm (7/8-inch) outside dianeter.

E. Attachment to Metal Pan or Deck: As required for materials specified in
Section 05 31 00, STEEL DECKI NG

F. For Attachnent to Wod Construction: Wod screws or |ag bolts.

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable | oad

listed in MSS SP-58. For piping, provide adjustnent neans for

controlling | evel or slope. Types 13 or 15 turn-buckl es shall provide

38 Mm (1-1/2 inches) mninmum of adjustnent and incorporate |ocknuts.

Al -thread rods are acceptabl e.

H Miltiple (Trapeze) Hangers: Gal vani zed, cold fornmed, |ipped stee
channel horizontal menber, not less than 41 mmby 41 mm (1-5/8 inches
by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept specia
spring held, hardened steel nuts. Trapeze hangers are not pernmtted for
st eam supply and condensat e pi pi ng.

1. Allowabl e hanger |oad: Manufacturers rating | ess 91kg (200 pounds).
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2. CQuide individual pipes on the horizontal menber of every other

trapeze hanger with 6 nm (1/4-inch) U bolt fabricated from stee
rod. Provide Type 40 insul ation shield, secured by two 13 mm
(1/2-inch) gal vani zed steel bands, or insulated calciumsilicate
shield for insulated piping at each hanger
|. Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle
i nsul ation on insulated piping. Refer to Section 23 07 11, HVAC
PLUMBI NG and BO LER PLANT | NSULATI ON for insulation thickness. To
protect insulation, provide Type 39 saddles for roller type supports or
insulated calciumsilicate shields. Provide Type 40 insulation shield
or insulated calciumsilicate shield at all other types of supports and
hangers including those for insulated piping.
1. General Types (MsSS SP-58):

a. Standard clevis hanger: Type 1; provide | ocknut.

b. Riser clanps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46.
e. Saddl e support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15.

g. U-bolt clamp: Type 24.

h. Copper Tube:

1) Hangers, clanps and other support material in contact with
tubi ng shall be painted with copper col ored epoxy paint,
plastic coated or taped with isolation tape to prevent
el ectrol ysis.

2) For vertical runs use epoxy painted or plastic coated riser
cl anmps.

3) For supporting tube to strut: Provide epoxy painted pipe
straps for copper tube or plastic inserted vibration isolation
cl anps.

4) Insul ated Lines: Provide pre-insulated calciumsilicate
shi el ds sized for copper tube.

i. Supports for plastic or glass piping: As recommended by the pipe
manuf acturer with bl ack rubber tape extending one inch beyond
steel support or clanp.

2. Plumbing Piping (G her Than General Types):
a. Horizontal piping: Type 1, 5, 7, 9, and 10.
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b. Chrone plated piping: Chrome plated supports.

c. Hangers and supports in pipe chase: Prefabricated system ABS
sel f-extingui shing material, not subject to electrolytic action,
to hold piping, prevent vibration and conpensate for all static
and operational conditions.

d. Blocking, stays and bracing: Angle iron or preformed netal
channel shapes, 1.3 nm (18 gage) m ni num

Pre-insul ated Cal cium Silicate Shields:

1. Provide 360 degree water resistant high density 965 kPa (140 psi)
conpressive strength calciumsilicate shields encased in gal vani zed
net al .

2. Pre-insulated calciumsilicate shields to be installed at the point
of support during erection.

Shi el d thickness shall match the pipe insulation.

The type of shield is selected by the tenperature of the pipe, the

load it nmust carry, and the type of support it will be used with.

a. Shields for supporting cold water shall have insulation that
extends a m ni mum of one inch past the sheet netal.

b. The insulated calciumsilicate shield shall support the maxi mum
al l owabl e water filled span as indicated in MSS-SP 69. To support
the | oad, the shields shall have one or nore of the follow ng
features: structural inserts 4138 kPa (600 psi) conpressive
strength, an extra bottommetal shield, or formed structura
steel (ASTM A36) wear plates welded to the bottom sheet netal
j acket .

5. Shields may be used on steel clevis hanger type supports, roller

supports or flat surfaces.

2.9 PI PE PENETRATI ONS

A

Pi pe penetration sleeves shall be installed for all pipe other than
rect angul ar bl ocked out floor openings for risers in mechanical bays.
Pi pe penetration sleeve materials shall conply with all fire stopping
requi renents for each penetration

To prevent accidental liquid spills frompassing to a | ower |evel,
provi de the foll ow ng:

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished fl oor and

provi de seal ant for watertight joint.
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2. For bl ocked out floor openings: Provide 40 nm (1-1/2 inch) angle set

in silicone adhesive around opening.
3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.

D. Penetrations are not allowed through beans or ribs, but may be
installed in concrete beam flanges. Any deviation fromthese
requi renments nust receive prior approval of COR

E. Sheet metal, plastic, or noisture resistant fiber sleeves shall be
provi ded for pipe passing through floors, interior walls, and
partitions, unless brass or steel pipe sleeves are specifically called
for bel ow.

F. Cast iron or zinc coated pipe sleeves shall be provided for pipe
passi ng through exterior walls bel ow grade. The space between the
sl eeve and pi pe shall be made watertight with a nodul ar or |ink rubber
seal . The link seal shall be applied at both ends of the sleeve.

G @Gl vani zed steel or an alternate black iron pipe with asphalt coating
sl eeves shall be for pipe passing through concrete beam fl anges, except
where brass pipe sleeves are called for. A galvanized steel Sleeve
shal | be provided for pipe passing through floor of mechanical roons,
 aundry work rooms, and ani mal roons above basenent. Except in
nmechani cal roons, sleeves shall be connected with a floor plate.

H Brass Pipe Sleeves shall be provided for pipe passing through quarry
tile, terrazzo or ceranic tile floors. The sleeve shall be connected
with a floor plate.

I. Sleeve clearance through floors, walls, partitions, and beam fl anges
shall be 25 mm (1 inch) greater in diameter than external dianeter of
pi pe. Sleeve for pipe with insulation shall be |arge enough to
accommodate the insulation plus 25 mm (1 inch) in diameter. Interior
openi ngs shall be caulked tight with fire stopping material and seal ant
to prevent the spread of fire, snoke, and gases.

J. Seal ant and Adhesives: Shall be as specified in Section 07 92 00, JO NT
SEALANTS.

2.10 TOOLS AND LUBRI CANTS

A. Furnish, and turn over to the COR special tools not readily avail able

commercially, that are required for disassenbly or adjustnent of

equi prent and machi nery furni shed.
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Grease GQuns with Attachnents for Applicable Fittings: One for each type

of grease required for each notor or other equipnent.

Tool Containers: netal, permanently identified for intended service and
nmount ed, or |ocated, where directed by the COR

Lubricants: A mninumof 0.95 L (1 quart) of oil, and 0.45 kg (1 pound)
of grease, of equiprment manufacturer's recomended grade and type, in
unopened containers and properly identified as to use for each

di fferent application.

2.11 WALL, FLOOR AND CEI LI NG PLATES

2.

A

12

A

Material and Type: Chrone plated brass or chrone plated steel, one

pi ece or split type with conceal ed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover

openi ngs around pi pes and cover the entire pipe sleeve projection.

Thi ckness: Not less than 2.4 mm (3/32-inch) for floor plates. For wal
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3 inch) pipe, 0.89 nm (0.035-inch) for |arger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed |l ocations, in finished areas only. Wall plates shall be used
where insul ation ends on exposed water supply pipe drop from over head.
A watertight joint shall be provided in spaces where brass or stee
pi pe sl eeves are specified.
ASBESTCS

Mat eri al s containi ng asbestos are not permtted.

PART 3 - EXECUTI ON
3.1 ARRANGEMENT AND | NSTALLATI ON OF EQUI PMENT AND PI PI NG

A. Location of piping, sleeves, inserts, hangers, and equi pment, access

provi sions shall be coordinated with the work of all trades. Piping,
sl eeves, inserts, hangers, and equi prent shall be |ocated clear of

wi ndows, doors, openings, |light outlets, and other services and
utilities. Equi pment |ayout drawi ngs shall be prepared to coordinate
proper |ocation and personnel access of all facilities. The draw ngs
shall be submitted for review.

Manuf acturer's published recomrendati ons shall be followed for
installation nethods not otherw se specified.

Operating Personnel Access and Observation Provisions: Al equi pnent
and systens shall be arranged to provide clear view and easy access,

wi t hout use of portable | adders, for maintenance and operation of al
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devices including, but not limted to: all equipnent itens, valves,

filters, strainers, transmtters, sensors, control devices. Al gages

and indicators shall be clearly visible by personnel standing on the

floor or on permanent platforms. Miintenance and operating space and
access provisions that are shown on the draw ngs shall not be changed
nor reduced.

C. Structural systems necessary for pipe and equi pnent support shall be
coordinated to permit proper installation.

D. Location of pipe sleeves, trenches and chases shall be accurately
coordi nated wi th equi pnent and pi pi ng | ocati ons.

E. Cutting Holes:

1. Holes through concrete and masonry shall be cut by rotary core
drill. Pneurmatic hammer, inpact electric, and hand or nanual hamrer
type drill will not be all owed, except as permtted by COR where
wor ki ng area space is linmted.

2. Holes shall be located to avoid interference with structural nenbers
such as beans or grade beans. Holes shall be laid out in advance and
drilling done only after approval by COR |f the Contractor
considers it necessary to drill through structural nenbers, this
matter shall be referred to COR for approval.

3. Waterproof nmenbrane shall not be penetrated. Pipe floor penetration
bl ock outs shall be provided outside the extents of the waterproof
menbr ane.

F. Interconnection of Instrunentation or Control Devices: Generally,

el ectrical and pneumatic interconnections are not shown but nust be

provi ded.

G Mnor Piping: Generally, snmall dianmeter pipe runs fromdrips and

drai ns, water cooling, and other service are not shown but nust be

provi ded.

H Protection and C eaning:

1. Equi prent and materials shall be carefully handl ed, properly stored,
and adequately protected to prevent danage before and during
installation, in accordance with the manufacturer's recomendati ons
and as approved by the COR Danaged or defective items in the
opi nion of the COR shall be replaced.

2. Protect all finished parts of equipnent, such as shafts and bearings
where accessible, fromrust prior to operation by neans of
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protective grease coating and w apping. C ose pipe openings with

caps or plugs during installation. Pipe openings, equiprent, and
pl unmbi ng fixtures shall be tightly covered against dirt or
mechani cal injury. At conpletion of all work thoroughly clean
fixtures, exposed materials and equi pnent.

I. Concrete and Grout: Concrete and shrink conpensating grout 25 MPa (3000
psi) mnimum specified in Section 03 30 00, CAST-IN PLACE CONCRETE.
shal |l be used for all pad or floor nounted equipnent. Gages,

t hernoneters, val ves and ot her devices shall be installed with due

regard for ease in reading or operating and naintaining said devices.

Ther nonet ers and gages shall be |ocated and positioned to be easily

read by operator or staff standing on floor or wal kway provided.

Servicing shall not require dismantling adjacent equi pnent or pipe

wor k.

J. Interconnection of Controls and Instruments: Electrical interconnection
is generally not shown but shall be provided. This includes
i nterconnections of sensors, transmitters, transducers, contro
devices, control and instrumentation panels, instrunents and comnputer
wor kst ations. Conply with NFPA-70.

K. Many plumbing systens interface with the HVAC control system See the
HVAC control points list and section 23 09 23 DI RECT DI G TAL CONTROLS
FOR HVAC

L. Work in Existing Building:

1. Performas specified in Article, OPERATI ONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUI REMENTS for relocation of existing equipnment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUI REMENTS, Article,
OPERATI ONS AND STORAGE AREAS, nmake alterations to existing service
piping at times that will cause the least interfere with norma
operation of the facility.

M Work in Aninmal Research Areas: Seal all pipe penetrations with silicone
seal ant to prevent entrance of insects.

N. Work in bathroons, restroons, housekeeping closets: Al pipe

penetrations behind escutcheons shall be sealed with plunbers putty.
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O Switchgear Drip Protection: Every effort shall be made to elimnate the

P

installation of pipe above electrical and tel ephone switchgear. If this

is not possible, encase pipe in a second pipe with a mninmmof joints.

| naccessi bl e Equi prrent :

1. Where the Government determ nes that the Contractor has installed
equi pnment not conveniently accessible for operation and mai nt enance,
equi prent shall be renoved and reinstalled or renedial action
performed as directed at no additional cost to the CGovernnent.

2. The term "conveniently accessible" is defined as capabl e of being
reached without the use of |ladders, or w thout clinbing or crawling
under or over obstacles such as electrical conduit, notors, fans,
punps, belt guards, transforners, high voltage |ines, piping, and

duct wor k.

3.2 TEMPCORARY PI PI NG AND EQUI PMENT

A

Continuity of operation of existing facilities may require tenporary
installation or relocation of equiprment and pi ping. Tenporary

equi prent or pipe installation or relocation shall be provided to

mai ntain continuity of operation of existing facilities.

The Contractor shall provide all required facilities in accordance with
t he requirenents of phased constructi on and mai nt enance of service. Al
pi pi ng and equi prent shall be properly supported, sloped to drain,
operate w thout excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The

requi rements of Para. 3.1 shall apply.

Tenmporary facilities and piping shall be conpletely removed and any
openings in structures sealed. Necessary blind flanges and caps shal

be provided to seal open piping remaining in service.

3.3 RIGA NG

A

B

C

Openings in building structures shall be planned to accomobdate design
schene.

Al ternative nethods of equiprment delivery may be offered and will be
consi dered by Governnent under specified restrictions of phasing and
service requirements as well as structural integrity of the building.
Al'l openings in the building shall be closed when not required for
rigging operations to nmaintain proper environment in the facility for
CGovernment operation and nmai ntenance of servi ce.
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D. Contractor shall provide all facilities required to deliver specified

equi prent and place on foundations. Attachnments to structures for
ri ggi ng purposes and support of equi pnent on structures shall be
Contractor's full responsibility.

E. Contractor shall check all clearances, weight limtations and shal
provide a rigging plan designed by a Registered Professional Engineer.
Al nodifications to structures, including reinforcenent thereof, shal
be at Contractor's cost, time and responsibility.

F. Rigging plan and nethods shall be referred to COR for eval uation prior
to actual work.

3.4 PIPE AND EQUI PMENT SUPPORTS

A. \Where hanger spacing does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend
t he equi pnent and piping fromthe channels. Holes shall be drilled or
burned in structural steel ONLY with the prior witten approval of the
COR.

B. The use of chain pipe supports, wire or strap hangers; wood for
bl ocki ng, stays and braci ng, or hangers suspended from pi pi ng above
shall not be permitted. Rusty products shall be replaced.

C. Hanger rods shall be used that are straight and vertical. Turnbuckles
for vertical adjustnents may be omtted where linmted space prevents
use. A mnimmof 15 mm (1/2-inch) clearance between pipe or piping
covering and adjacent work shall be provided.

D. For horizontal and vertical plunbing pipe supports, refer to the
I nternational Plumbing Code (I PC), |atest edition, and these
speci fications.

E. Overhead Supports:

1. The basic structural systemof the building is designed to sustain
t he | oads i nposed by equi pment and piping to be supported overhead.

2. Provide steel structural nenbers, in addition to those shown, of
adequate capability to support the inposed |oads, located in
accordance with the final approved |ayout of equi pnment and pi ping.

3. Tubing and capillary systens shall be supported in channel troughs.

F. Floor Supports:

1. Provide concrete bases, concrete anchor bl ocks and pedestals, and

structural steel systens for support of equipment and piping.
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Concrete bases and structural systens shall be anchored and dowel ed

to resist forces under operating and seismc conditions (if
applicabl e) wi thout excessive displacenent or structural failure.
2. Bases and supports shall not be located and installed unti
equi prent mount ed thereon has been approved. Bases shall be sized
to match equi pnent nounted thereon plus 50 nm (2 inch) excess on al
edges. Structural drawi ngs shall be reviewed for additiona
requi renents. Bases shall be neatly finished and snmoot hed, shal
have chanfered edges at the top, and shall be suitable for painting.
3. Al equipnent shall be shimed, leveled, firmy anchored, and
grouted with epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annul ar space between sl eeves and
bolts with a grout material to pernit alignment and realignment.
3.5 LUBRI CATI ON

A. Al equiprment and devices requiring lubrication shall be lubricated
prior to initial operation. Al devices and equi pnent shall be field
checked for proper |ubrication.

B. Al devices and equi pnment shall be equipped with required lubrication
fittings. A mninumof one liter (one quart) of oil and 0.5 kg (one
pound) of grease of manufacturer's reconmended grade and type for each
di fferent application shall be provided. Al nmaterials shall be
delivered to COR in unopened containers that are properly identified as
to application.

C. A separate grease gun with attachments for applicable fittings shall be
provi ded for each type of grease appli ed.

D. Al lubrication points shall be accessible wi thout disassenbling
equi pment, except to renpve access plates.

E. Al lubrication points shall be extended to one side of the equi pnent.

3.6 PLUMBI NG SYSTEMS DEMOLI TI ON

A. Rigging access, other than indicated on the draw ngs, shall be provided

after approval for structural integrity by the COR Such access shall
be provided without additional cost or tine to the Governnent. Were
work is in an operating plant, approved protection fromdust and debris
shall be provided at all tines for the safety of plant personnel and
mai nt enance of plant operation and environment of the plant.

B. In an operating plant, cleanliness and safety shall be nmintained. The

pl ant shall be kept in an operating condition. Governnent personne
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will be carrying on their normal duties of operating, cleaning and

mai nt ai ni ng equi prrent and pl ant operation. Wrk shall be confined to

t he i medi ate area concerned; maintain cleanliness and wet down
denol i shed materials to elimnate dust. Dust and debris shall not be
permtted to accurmulate in the area to the detriment of plant
operation. Al flame cutting shall be performed to nmaintain the fire
safety integrity of this plant. Adequate fire extinguishing facilities
shal |l be available at all times. Al work shall be performed in
accordance with recogni zed fire protection standards. Inspections wll
be made by personnel of the VA Medical Center, and the Contractor shall
follow all directives of the CORwith regard to rigging, safety, fire
safety, and mai ntenance of operations.

C. Unless specified otherwi se, all piping, wiring, conduit, and other
devi ces associated with the equi pnent not re-used in the new work shal
be conpletely removed from Government property. This includes al
concrete equi prent pads, pipe, valves, fittings, insulation, and al
hangers including the top connection and any fastenings to building
structural systems. All openings shall be sealed after rempval of
equi prent, pipes, ducts, and other penetrations in roof, walls, floors,
in an approved manner and in accordance with plans and specifications
where specifically covered. Structural integrity of the building system
shal | be naintai ned. Reference shall also be nade to the draw ngs and
specifications of the other disciplines in the project for additiona
facilities to be denolished or handl ed.

D. Al valves including gate, globe, ball, butterfly and check, al
pressure gages and thernoneters with wells shall remai n Governnent
property and shall be renpved and delivered to COR and stored as
directed. The Contractor shall renove all other material and equi prent,
devi ces and denolition debris under these plans and specifications.
Such material shall be renoved from Government property expeditiously

and shall not be allowed to accunul ate.

3.7 CLEANI NG AND PAI NTI NG
A. Prior to final inspection and acceptance of the plant and facilities
for beneficial use by the Governnent, the plant facilities, equipnent
and systens shall be thoroughly cleaned and painted. Refer to Section
09 91 00, PAI NTI NG
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B. In addition, the follow ng special conditions apply:

1. Ceaning shall be thorough. Solvents, cleaning materials and nethods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be renoved prior to painting and from surfaces
to remai n unpai nted. Scratches, scuffs, and abrasions shall be
repaired prior to applying prinme and finish coats.

2. The followi ng Material And Equi pnent shall NOT be painted::

a. Mdtors, controllers, control sw tches, and safety sw tches.

b. Control and interlock devices.

c. Regul ators.

d. Pressure reducing val ves.

e. Control valves and thernostatic el enents.

f. Lubrication devices and grease fittings.

g. Copper, brass, alum num stainless steel and bronze surfaces.
h. Valve stems and rotating shafts.

i. Pressure gages and thernoneters.
j. dass.
k. Nane pl ates.

3. Control and instrument panels shall be cl eaned and damaged surfaces
repaired. Touch-up painting shall be made with matchi ng paint
obt ai ned from manufacturer or conputer natched.

4. Punps, notors, steel and cast iron bases, and coupling guards shal
be cl eaned, and shall be touched-up with the sane color as utilized
by the punp manufacturer

5. Temporary Facilities: Apply paint to surfaces that do not have
exi sting finish coats.

6. The final result shall be a snooth, even-col ored, even-textured
factory finish on all itens. The entire piece of equipnment shall be
repainted, if necessary, to achieve this.

3. 8 | DENTI FI CATI ON SI GNS
A. Lami nated plastic signs, with engraved lettering not |less than 5 nm

(3/16-inch) high, shall be provided that designates equipnent function,

for all equiprment, switches, notor controllers, relays, neters, contro

devi ces, including automatic control val ves. Nonencl ature and
identification symbols shall correspond to that used in mai ntenance
manual , and in diagrans specified el sewhere. Attach by chain, adhesive,

or ScCrews.
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Factory Built Equipnment: Metal plate, securely attached, with nane and

address of manufacturer, serial nunber, nodel nunber, size, performance
shal |l be placed on factory built equi prment.
Pipe ldentification: Refer to Section 09 91 00, PAINTING

3.9 STARTUP AND TEMPORARY OPERATI ON

A

3.10

A

3.11

Start up of equipnent shall be performed as described in the equi prent
specifications. Vibration within specified tolerance shall be verified
prior to extended operation. Tenporary use of equipnment is specified in
Section 01 00 00, GENERAL REQUI REMENTS, Article, TEMPORARY USE OF
MECHANI CAL AND ELECTRI CAL EQUI PMENT.
OPERATI NG AND PERFORVANCE TESTS

Prior to the final inspection, all required tests shall be perforned as
specified in Section 01 00 00, GENERAL REQUI REMENTS, Article, TESTS and
submit the test reports and records to the COR

Shoul d evi dence of mal function in any tested system or piece of

equi pnment or conponent part thereof, occur during or as a result of
tests, mmke proper corrections, repairs or replacenents, and repeat
tests at no additional cost to the Government.

VWhen conpl etion of certain work or systemoccurs at a time when fina
control settings and adjustnments cannot be properly made to make
performance tests, then nmake perfornmance tests such systens
respectively during first actual seasonal use of respective systens
foll owi ng conpl eti on of work.
OPERATI ON AND MAI NTENANCE MANUALS

Provi de four bound copies. The Operations and mai nt enance manual s shal
be delivered to COR not | ess than 30 days prior to conmpletion of a
phase or final inspection

Al new and tenmporary equi pment and all elenments of each assenbly shal
be i ncl uded.

Dat a sheet on each device listing nodel, size, capacity, pressure,
speed, horsepower, inpeller size, and other information shall be

i ncl uded.

Manuf acturer’s installation, maintenance, repair, and operation
instructions for each device shall be included. Assenbly draw ngs and
parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and

Mai nt enance Manual

Contract No. VA69D 13-D- 0223
Station Project No. 556-12-145
Bancroft - AE Project No. 13-109-01 22 05 11-21 02/ 03/ 2016



Capt. Janes A. Lovell Federal Healthcare Center

North Chicago, Illinois 60064
Bl dg. 133CA Rehabilitation Renovations
Bancroft Architects + Engi neers
04-11
E. Lubrication instructions, type and quantity of |ubricant shall be

i ncl uded.

F. Schematic diagrams and wiring diagrans of all control systens corrected
to include all field nodifications shall be included.

G Set points of all interlock devices shall be listed.

H. Troubl e-shooting guide for the control system troubl eshooting guide
shall be inserted into the Operations and Mii nt enance Manual

| . The combustion control system sequence of operation corrected with
subm ttal review conments shall be inserted into the COperations and
Mai nt enance Manual

J. Emergency procedures.

3.12 | NSTRUCTI ONS TO VA PERSONNEL

A. Instructions shall be provided in accordance with Article,

| NSTRUCTI ONS, of Section 01 00 00, GENERAL REQUI REMENTS.
---END- - -
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SECTI ON 22 05 23
GENERAL- DUTY VALVES FOR PLUMBI NG PI PI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section describes the requirenents for general -duty val ves for
donestic water and sewer systens.
1.2 RELATED WORK
A. Section 22 05 11, COVWMON WORK RESULTS FOR PLUMBI NG
1.3 SUBM TTALS
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer's Literature and Data:
1. Val ves.
2. Backfl ow Preventers.
3. Pressure Reducing Valves. Al itens listed in Part 2 - Products.
1.4 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. American Society for Testing and Materials (ASTM : A536-84( R 2004)
Standard Specification for Ductile Iron Castings
C. Anerican Society of Sanitary Engi neering (ASSE)
ASSE 1003-01 (R 2003)...Performance Requirements for Water Pressure

Reduci ng Val ves

ASSE 1012-02............ Backfl ow Preventer with Intermediate
At mospheri c Vent
ASSE 1013-05............ Reduced Pressure Principle Backfl ow Preventers

and Reduced Pressure Fire Protection Principle
Backfl ow Preventers
D. International Code Council (ICQ
IPC-06 (R 2007)......... I nternational Plunbing Code
E. Manufacturers Standardi zati on Society of the Valve and Fittings
I ndustry, Inc. (MSS):
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SP-25-98................ Standard Marking System for Valves, Fittings,
Fl anges and Uni onsSP-67-02a (R 2004) Butterfly
Val ve of the Single flange Type (Lug Wafer)

SP-70-06................ Cast lron Gate Val ves, Flanged and Threaded
Ends.

SP-72-99................ Bal| Valves Wth Flanged or Butt Wl ding For
General Purpose

SP-80-03................ Bronze Gate, d obe, Angle and Check Val ves.

SP-110-96............... Bal | Val ve Threaded, Socket Welding, Sol der

Joint, Grooved and Fl ared Ends

1.5 DELI VERY, STORAGE, AND HANDLI NG

A

C

Val ves shall be prepared for shipping as follows:

1. Protect internal parts against rust and corrosion

2. Protect threads, flange faces, grooves, and wel d ends.

3. Set angle, gate, and gl obe valves closed to prevent rattling.

4. Set ball and plug valves open to minimze exposure of functiona
surfaces

5. Set butterfly valves closed or slightly open

6. Block check valves in either closed or open position

Val ves shall be prepared for storage as foll ows:

1. Maintain valve end protection.

2. Store valves indoors and naintain at higher than anmbi ent dew point
t enperat ure.

A sling shall be used for large valves. The sling shall be rigged to

avoi d damage to exposed parts. Hand wheels or stenms shall not be used

as lifting or rigging points.

PART 2 - PRODUCTS

2.1 VALVES

A. Asbestos packing and gaskets are prohibited.

B. Bronze val ves shall be nade with dezincification resistant material s.
Bronze val ves nmade with copper alloy (brass) containing nore than 15
percent zinc shall not be permtted.

C. Valves in insulated piping shall have 50 mmor DN50 (2 inch) stem

ext ensi ons and extended handl es of non-thermal conductive material that

al l ows operating the valve wi thout breaking the vapor seal or
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di sturbing the insulation. Mnory stops shall be fully adjustable
after insulation is applied.

D. Exposed Val ves over 65 nmor DN65 (2-1/2 inches) installed at an
el evation over 3.6 nmeters (12 feet) shall have a chai n-wheel attachnent
to val ve hand-wheel, stem or other actuator.

E. Ball valves, pressure regulating valves, gate val ves, gl obe valves, and
pl ug val ves used to supply potable water shall neet the requirenments of
NSF 61.

F. Shut-of f:

1. Cold, Hot and Re-circulating Hot Water:
a. 50 mmor DN50 (2 inches) and snaller: Ball, MSS SP-72, SP-110,
Bal | val ve shall be full port three piece or two piece with a
uni on design wi th adjustable stem package. Threaded stem designs
are not allowed. The ball valve shall have a SWP rating of 1035
kPa (150 psig) and a CWP rating of 4140 kPa (600 psig). The body
material shall be Bronze ASTM B584, Alloy C844. The ends shal
be sol der,
b. Less than 100 mm DN100 (4 inches): Butterfly shall have an iron
body wi th EPDM seal and al um num bronze disc. The butterfly
val ve shall neet MSS SP-67, type | standard. The butterfly valve
shal |l have a SWP rating of 1380 kPa (200 psig). The valve design
shal |l be lug type suitable for bidirectional dead-end service at
rated pressure. The body material shall meet ASTM A 536, ductile
i ron.
c. 100 nm (DN100) (4 inches) and | arger
1) Class 125, OS&Y, Cast Iron Gate Valve. The gate val ve shal
neet MSS-SP-70 type | standard. The gate valve shall have a
CWP rating of 1380 kPa (200 psig). The valve materials shal
nmeet ASTM A 126, grey iron with bolted bonnet, flanged ends,
bronze trim and solid wedge disc. The gate valve shall be
gear operated for sizes under 200 nms or DN200 (8 inches) and
crank operated for sizes 200 mms or DN200 (8 inches) and above
2) Single flange, ductile iron butterfly valves: The single
flanged butterfly valve shall neet the MSS SP-67 standard.
The butterfly valve shall have a CWP rating of 1380 kPa (200

psig). The butterfly valve shall be lug type, suitable for
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bi di recti onal dead-end service at rated pressure w thout use
of downstream flange. The body material shall conply with
ASTM A536 ductile iron. The seat shall be EPDM with stainless
steel disc and stem

3) Grooved end, ductile iron butterfly valves. The grooved
butterfly valve shall neet the MSS SP-67 standard. The
grooved butterfly valve shall have a CWP rating of 1380 kPa
(200 psig). The valve nmaterials shall be pol yan de coated
ductile iron conforming to ASTM A536 with two pi ece stainless
steel stem EPDM encapsul ated ductile iron disc, and EPDM
seal. The butterfly valve shall be gear operated

2. Valves for reverse osnosis, or deionized water service shall be bal
type of same material as used for pipe.

G Bal anci ng:

1. Hot Water Re-circulating, 80 mmor DN8O (3 inches) and smaller
manual bal anci ng val ve shall be of bronze body, brass bal
construction with glass and carbon filled TFE seat rings and
designed for positive shutoff. The nanual bal ancing val ve shal
have differential pressure read-out ports across the valve seat
area. The read out ports shall be fitting with internal EPT inserts
and check valves. The valve body shall have 8 mmor DN8 NPT (¥
NPT) tapped drain and purge port. The valves shall have nenory
stops that allow the valve to close for service and then reopened to
set point w thout disturbing the balance position. Al valves shal
have cal i brated naneplates to assure specific valve settings.

H. Check

1. Check valves less than 80 nmor DN80 (3 inches) and snaller) shal
be class 125, bronze sw ng check valves with non netallic Buna-N
di sc. The check valve shall nmeet MSS SP-80 Type 4 standard. The
check val ve shall have a CWP rating of 1380 kPa (200 psig). The
check val ve shall have a Y pattern horizontal body design with
bronze body material conformng to ASTM B 62, solder joints, and
PTFE or TFE di sc.

|. 4 obe:
1. 80 mmor DN80O (3 inches) or smaller: Cass 150, bronze gl obe val ve

with non netallic disc. The gl obe valve shall neet MSS SP-80, Type
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2 standard. The gl obe valve shall have a CWP rating of 2070 kPa
(300 psig). The valve material shall be bronze with integral sea
and union ring bonnet confornmng to ASTM B 62 wi th sol der ends,
copper-silicon bronze stem TPFE or TFE disc, nalleable iron hand
wheel

2. Larger than 80 mmor DNBO (3 inches): Simlar to above, except with
cast iron body and bronze trim class 125, iron globe valve. The
gl obe val ve shall meet MSS SP-85, Type 1 standard. The gl obe val ve
shall have a CWP rating of 1380 kPa (200 psig). The valve materia
shall be gray iron with bolted bonnet conformng to ASTM A 126 with
flanged ends, bronze trim nualleable iron handwheel

2.2 WATER PRESSURE REDUCI NG VALVE AND CONNECTI ONS

A. 80 mmor DN8O (3 inches) or snaller: The pressure reducing val ve shal
consi st of a bronze body and bell housing, a separate access cover for
t he plunger, and a bolt to adjust the downstream pressure. The bronze
bel | housing and access cap shall be threaded to the body and shall not
require the use of ferrous screws. The assenbly shall be of the
bal anced pi ston design and shall reduce pressure in both flow and no
flow conditions. The assenbly shall be accessible for maintenance
wi t hout having to renove the body fromthe |ine.

B. 100 nm or DN100 (4 inches) and larger: The pressure reducing val ve
shal |l consist of a flanged cast iron body and rated to 1378-kPa (200-
psig). The valve shall have a |arge Hycar diaphragmfor sensitive
response.

C. The regulator shall have a tap for pressure gauge.

D. The regul ator shall have a temperature rating of 100° C (210° F) for
hot water or hot water return service. Pressure regulators shall have
accurate pressure regulation to 6.9-kPa (+/- 1 psig).

E. Setting: Entering water pressure, discharge pressure, capacity, size,
and rel ated neasurenments shall be as shown on the draw ngs.

F. Connections Valves and Strainers: shut off valves shall be installed on
each side of reducing valve and a bypass line equal in size to the
regul ator inlet pipe shall be installed with a normally cl osed gl obe
valve. A strainer shall be installed on inlet side of, and same size
as pressure reducing valve. A pressure gage shall be installed on the

| ow pressure side of the line.
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2. 3 BACKFLOW PREVENTERS

A. A backfl ow prevention assenbly shall be installed at any point in the
pl unbi ng system where the potable water supply cones in contact with a
potential source of contamination. The backfl ow prevention assenbly
shal |l be ASSE 1013 listed and certifi ed.

B. Reduced pressure backflow preventers shall be installed in the
foll owi ng applications.
1. Dei oni zers.

2. Sterilizers.

3. Stills.

4. Dialysis, Deionized or Reverse Osnposis Water Systens.

5. Water nake up to heating systens, cooling tower, chilled water
system generators, and simlar equipnent consum ng water.

6. Water service entrance from|l oop system

7. Dental Equi pnent

8. Power washer

9. Atnospheric Vacuum Breaker: ASSE 1001

a. Hose bibs and sinks wthreaded outlets.

b. Disposers.

c. Showers (tel ephone type).

d. Hydrotherapy units.

e. Autopsy, on each hot and cold water outlet at each table or sink.
f. Al kitchen equipment, if not protected by air gap.

g. Ventilating hoods with wash down system

h. Film processor.

Det ergent system
j. Dental equipnent
k. Fume hoods
. dassware washers
C. The reduced pressure principle backfl ow prevention assenbly shall be
ASSE listed 1013 with full port OS&Y gate valves and an integral relief
nonitor switch. The nmain body and access cover shall be epoxy coated
duct iron conformng to ASTM A536 grade 4. The seat ring and check
val ve shall be Noryl (NSF listed). The stemshall be stainless steel
conform ng to ASTM A276. The seat disc elastoner shall be EPDM The

checks and the relief valve shall be accessible for mai ntenance w t hout
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renovi ng the device fromthe Iine. An epoxy coated wye type strainer
with flanged connections shall be installed on the inlet.

The at nospheric vacuum breaker shall be ASSE |isted 1001. The main
body shall be either cast bronze. Al internal polyners shall be NSF
listed. The seat disc elastomer shall be silicone. The device shal

be accessi bl e for naintenance wi thout renoving the device fromthe
service line. The installation shall not be in a conceal ed or

i naccessi ble [ ocation or where the venting of water fromthe device
during normal operation is deened objectionable.

The doubl e check detector backfl ow prevention assenbly shall be ASSE
listed 1048 and supply with full port OS&Y gate valves. The main body
and access cover shall be epoxy coated ductile iron conformng to ASTM
A536 grade. The seat ring and check val ve shall be Noryl (NSF |isted).
The stem shall be stainless steel conforming to ASTM A 276. The seat
di sc el astoners shall be EPDM The first and second check val ve shal
be accessible for naintenance wi thout renoving the device fromthe

l'ine.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON

A

Val ve interior shall be exam ned for cleanliness, freedomfromforeign
matter, and corrosion. Special packing materials shall be renoved,
such as bl ocks, used to prevent disc nmovement during shipping and
handl i ng.

Val ves shall be operated in positions fromfully open to fully closed.
CGui des and seats shall be exam ned and nmade accessi bl e by such
operations.

Threads on val ve and mating pi pe shall be exam ned for form and

cl eanl i ness.

Mating flange faces shall be exam ned for conditions that m ght cause
| eakage. Bolting shall be checked for proper size, |length, and
material. Gaskets shall be verified for proper size and that its

mat eri al composition is suitable for service and free from defects and
damage.

Do not attenpt to repair defective valves; replace with new val ves.
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3.2 VALVE | NSTALLATI ON

A. Install valves with unions or flanges at each piece of equipnent
arranged to allow service, maintenance, and equi pnent renoval wi thout
syst em shut down.

B. Valves shall be located for easy access and shall be provide with
separate support. Valves shall be accessible with access doors when
installed inside partitions or above hard ceilings.

C. Valves shall be installed in horizontal piping with stemat or above
center of pipe

D. Valves shall be installed in a position to allow full stem nmovenent.

E. Check valves shall be installed for proper direction of flow and as
fol | ows:

1. Swing Check Valves: In horizontal position with hinge pin |evel.
3. 3 ADJUSTI NG

A. Val ve packing shall be adjusted or replaced after piping systens have
been tested and put into service but before final adjusting and
bal anci ng. Repl ace val ves shall be replaced if persistent |eaking
occurs.

- -END- - -
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SECTION 22 07 11
PLUMBI NG | NSULATI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Field applied insulation for thermal efficiency and condensati on
control for
1. Pl umbi ng piping and equi pnent.
B. Definitions
1. ASJ: Al service jacket, white finish facing or jacket.

05-11

2. Air conditioned space: Space having air tenperature and/or humdity

control Il ed by nmechani cal equi pnent.

3. Col d: Equi prrent or piping handling nedia at design tenperature of 16

degrees C (60 degrees F) or bel ow.

Conceal ed: Pi ping above ceilings and in chases, and pi pe spaces.

5. Exposed: Piping and equi pnent exposed to view in finished areas

i ncl udi ng nechani cal equi pnent roons or exposed to outdoor weather.

Shafts, chases, unfinished attics, crawl spaces and pi pe basenents

are not considered finished areas.
FSK: Foil-scrimkraft facing.

Hot: Pl unbi ng equi prent or piping handling nmedi a above 41 degrees C

(105 degrees F).

8. Density: kg/m? - kilograms per cubic meter (Pcf - pounds per cubic

foot).
9. Thernal conductance: Heat flow rate through materials.

a. Flat surface: Watts per square meter (BTU per hour per square

foot).
b. Pipe or Cylinder: Watts per square meter (BTU per hour per
foot).

10. Thernmal Conductivity (k): Watt per neter, per degree C (BTU per

t hi ckness, per hour, per square foot, per degree F tenperature

di fference).

11. Vapor Retarder (Vapor Barrier): A material which retards the

| i near

i nch

transm ssion (mgration) of water vapor. Perfornance of the vapor

retarder is rated in terms of permeance (perns). For the purpose of

this specification, vapor retarders shall have a maxi mum publi shed
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permeance of 0.1 perms and vapor barriers shall have a maxi mum
publ i shed perneance of 0.001 perns.
12. R Punp recirculation
13. CW Cold water.
14. SW Soft water.
15. HW Hot water.
16. PVDC: Pol yvinylidene chloride vapor retarder jacketing, white.
1. 2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING M neral fiber and bond breaker behind
seal ant.
B. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBI NG Ceneral mechanica
requi renments and items, which are common to nore than one section of
Di vi sion 22.
C. Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBI NG PI PI NG Hot and cold
wat er pi pi ng.
D. Section 22 08 00, COVWM SSI ONI NG OF PLUMBI NG SYSTEMS. Requirenents for
conmi ssi oni ng, systens readi ness checklists, and training.
1.3 QUALI TY ASSURANCE
A Refer to article QUALITY ASSURANCE, in Section 22 05 11, COMMON WORK
RESULTS FOR PLUMBI NG
B. Criteria:
1. Conply with NFPA 90A, particularly paragraphs 4.3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as
fol |l ows:

4.3.3.1 Pipe insulation and coverings, vapor retarder facings,
adhesi ves, fasteners, tapes, unless otherw se provided for

in 4.3.3.1.12 or 4.3.3.1.2, shall have, in the formin which
they are used, a nmaximum flame spread index of 25 without

evi dence of continued progressive conbustion and a nmaxi mum snoke
devel oped i ndex of 50 when tested in accordance with NFPA 255,
Standard Met hod of Test of Surface Burning Characteristics of
Buil ding Materials.

4.3.3.1.1 Wiere these products are to be applied w th adhesives,
they shall be tested with such adhesives applied, or the

adhesi ves used shall have a nmaxi mum fl ame spread i ndex of 25 and
a maxi mum snmoke devel oped i ndex of 50 when in the final dry
state. (See 4.2.4.2.)

4.3.3.3 Pipe insulation and coverings shall not flane, glow,
snol der, or snmoke when tested in accordance with a simlar test
for pipe covering, ASTM C 411, Standard Test Method for Hot -
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Surface Performance of Hi gh- Tenperature Thermal I|nsul ation, at
the tenperature to which they are exposed in service.

4.3.3.3.1 In no case shall the test tenperature be bel ow 121°C
(250°F).

4.3.10.2.6.3 Nonferrous fire sprinkler piping shall be listed as
havi ng a maxi num peak optical density of 0.5 or |ess, an average
optical density of 0.15 or less, and a nmaxi mum fl ame spread

di stance of 1.5 m (5 ft) or less when tested in accordance with
UL 1887, Standard for Safety Fire Test of Plastic Sprinkler Pipe
for Visible Flame and Snoke Characteristics.

4.3.10.2.6.7 Snoke detectors shall not be required to nmeet the
provi sions of this section.

Test nmethods: ASTM E84, UL 723, or NFPA 255.

Specified k factors are at 24 degrees C (75 degrees F) nean
tenmperature unless stated otherw se. \Where optional therma
insulation material is used, select thickness to provide therma
conduct ance no greater than that for the specified material. For

pi pe, use insulation manufacturer's published heat flow tables. For
donestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustnment need be
made.

4. Al materials shall be compatible and suitable for service
tenperature, and shall not contribute to corrosion or otherw se
attack surface to which applied in either the wet or dry state.

C. Every package or standard contai ner of insulation or accessories
delivered to the job site for use nmust have a manufacturer's stanp or
| abel giving the name of the manufacturer and description of the
mat eri al

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES

B. Shop Draw ngs:

1. Al information, clearly presented, shall be included to determ ne
conpliance with draw ngs and specifications and ASTM federal and
mlitary specifications.

a. Insulation materials: Specify each type used and state surface
burni ng characteristics.

b. Insulation facings and jackets: Each type used.
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c. Insulation accessory materials: Each type used.
d. Manufacturer's installation and fitting fabrication instructions
for flexible unicellular insulation.
e. Make reference to applicable specification paragraph nunbers for
coor di nati on.
1.5 STORAGE AND HANDLI NG OF MATERI AL
A. Store materials in clean and dry environnment, pipe covering jackets
shal |l be clean and unmarred. Place adhesives in original containers.
Mai ntai n anbi ent tenperatures and conditions as required by printed
i nstructions of manufacturers of adhesives, nmastics and finishing
cements.
1.6 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by basic
desi gnation only.
B. Federal Specifications (Fed. Spec.):
L-P-535E (2)-91......... Pl astic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
C. Mlitary Specifications (MI|. Spec.):

M L- A-3316C (2)-90...... Adhesi ves, Fire-Resistant, Thermal Insulation
M L- A-24179A (1)-87..... Adhesi ve, Flexible Unicellular-Plastic
Thernmal |nsulation
M L- C-19565C (1)-88..... Coati ng Conpounds, Thermal Insulation, Fire-and
WAt er - Resi st ant, Vapor-Barrier
M L- G 20079H-87. ........ Cloth, dass; Tape, Textile d ass; and Thread,

d ass and Wre-Reinforced d ass
D. Amrerican Society for Testing and Materials (ASTM:

Al67-04 ................ Standard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet, and Strip

B209-07................. St andard Specification for A um num and
Al umi num Al | oy Sheet and Pl ate

C411-05...... ... Standard test nethod for Hot-Surface
Per f or mance of Hi gh- Tenperature Thernma
I nsul ation
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St andard Specification for Mneral Fiber
Hydraulic-Setting Thermal |nsulating and

Fi ni shi ng Cemnent

Standard Specification for CalciumSilicate

Bl ock and Pi pe Thernmal Insulation

Standard Specification for Preforned Flexible
El astomeric Cellular Thermal Insulation in
Sheet and Tubul ar Form

Standard Specification for Mneral Fiber pipe

I nsul ati on

Standard Specification for Cellular d ass
Thermal | nsul ation

St andard Specification for Mneral Fiber

Bl anket Thermal Insulation for Commrercial and

I ndustrial Applications

Standard Practice for Inner and Quter Dianeters
of Rigid Thermal Insulation for Nominal Sizes
of Pipe and Tubing (NPS System) R (1998)
Standard Specification for Mneral Fiber Bl ock
and Board Thernal |nsulation

St andard Specification for Faced or Unfaced

Ri gid Cellular Phenolic Thermal |nsulation
Standard Specification for Flexible, Low

Per meance Vapor Retarders for Ther nal

I nsul ati on

Standard Specification for dass Fabrics (Wven
and Treated) for Roofing and Waterproofing
Standard Test Method for Surface Burning
Characteristics of Building

Material s

Standard Test Method for Fire Tests of Building
Construction and Materials

St andard Test Methods for Behavior of Mterials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)
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E. National Fire Protection Association (NFPA):
101-09 ... . Life Safety Code
251-06. ... ... St andard net hods of Tests of Fire Endurance of

Bui | di ng Construction Materials
255-06........... .. ... St andard Method of tests of Surface Burning

Characteristics of Building Materials

F. Underwriters Laboratories, Inc (UL):

723, UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revi si on of 08/03

G Manufacturer’s Standardi zation Society of the Valve and Fitting

I ndustry (MSS):
SP58-2002. .............. Pi pe Hangers and Supports Materials, Design,
and Manuf acture
PART 2 - PRODUCTS
2.1 M NERAL FI BER OR FI BER GLASS

A. ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/n? (3 pcf), k =
0.037 (.26) at 24 degrees C (75 degrees F), external insulation for
tenmperatures up to 204 degrees C (400 degrees F).

B. ASTM C553 (Bl anket, Flexible) Type I, Cass B-5 Density 32 kg/n? (2
pcf), k = 0.04 (0.27) at 24 degrees C (75 degrees F), for use at
tenperatures up to 204 degrees C (400 degrees F)

C. ASTM C547 (Pipe Fitting Insulation and Preformed Pipe |Insulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
tenperatures up to 230 degrees C (450 degrees F)with an all service
vapor retarder jacket with polyvinyl chloride prenolded fitting
coveri ng.

2.2 M NERAL WOOL OR REFRACTORY FI BER
A. Conply with Standard ASTM C612, Cl ass 3, 450 degrees C (850 degrees F).
2.3 RRA D CELLULAR PHENOLI C FOAM

A. Preformed (nol ded) pipe insulation, ASTM Cl1126, type IIl, grade 1, k =

0.021(0.15) at 10 degrees C (50 degrees F), for use at tenperatures up

to 121 degrees C (250 degrees F) with vapor retarder and all service
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vapor retarder jacket with polyvinyl chloride prenolded fitting
coveri ng.
B. Equi prent |nsul ation, ASTM C 1126, type Il, grade 1, k = 0.021 (0.15)

at 10 degrees C (50 degrees F), for use at tenperatures up to 121
degrees C (250 degrees F) with rigid cellular phenolic insulation and
covering, and all service vapor retarder jacket.
2.4 CELLULAR GLASS CLOSED- CELL
A. Conply with Standard ASTM C177, C518, density 120 kg/n? (7.5 pcf)
nom nal, k = 0.033 (0.29) at 240 degrees C (75 degrees F).
B. Pipe insulation for use at tenperatures up to 200 degrees C (400
degrees F) with all service vapor retarder jacket.
2.6 FLEXI BLE ELASTOVERI C CELLULAR THERVAL
A. ASTM C177, C518, k = 0.039 (0.27) at 24 degrees C (75 degrees F), flane
spread not over 25, snoke devel oped not over 50, for tenperatures from
m nus 4 degrees C (40 degrees F) to 93 degrees C (200 degrees F). No
j acket required.
2.7 CALCI UM SI LI CATE
A. Preformed pipe Insulation: ASTM C533, Type | and Type Il with indicator
denoti ng asbestos-free materi al
B. Prenol ded Pipe Fitting Insulation: ASTM C533, Type | and Type Il wth
i ndi cator denoting asbestos-free materi al
C. Equi prent | nsul ation: ASTM C533, Type | and Type |

D. Characteristics:

I nsul ati on Characteristics

| TEMS TYPE | TYPE 11
Tenper ature, maxi num degrees C 649 (1200) 927 (1700)
(degrees F)
Density (dry), Kg/nm? (Ib/ ft3) 232 (14.5) 288 (18)
Thermal conductivity:
Mn W mK (Btu in/h ft2 degrees F)@ | 0. 059 0.078
nmean tenperature of 93 degrees C (0.41) (0. 540)
(200 degrees F)
Surface burning characteristics:
Fl ame spread | ndex, Maxi mum 0 0

Contract No. VA69D- 13- D-0223
Station Project No. 556-12-145
Bancroft-AE Project No. 13-109-01 22 07 11-7 02/ 03/ 2016



Capt. James A. Lovell Federal Healthcare Center
North Chicago, Illinois 60064
Bl dg. 133CA Rehabilitation Renovations
Bancroft Architects + Engi neers
05-11

Smoke Density index, Maxi mum 0 0

2.8 | NSULATI ON FACI NGS AND JACKETS

A. Vapor Retarder, higher strength with | ow water permeance = 0.02 or |ess
permrating, Beach puncture 50 units for insulation facing on pipe
i nsul ation jackets. Facings and jackets shall be all service type (ASJ)
or PVDC Vapor Retarder jacketing.

B. ASJ jacket shall be white kraft bonded to 0.025 mMm (1 m ) thick
alumnumfoil, fiberglass reinforced, with pressure sensitive adhesive
cl osure. Comply with ASTM C1136. Beach puncture 50 units, Suitable for
pai nting wthout sizing. Jackets shall have m nimum 40 mm (1-1/2 inch)
lap on longitudinal joints and m ni mum 75mm (3 inch) butt strip on end
joints. Butt strip material shall be sane as the jacket. Lap and butt
strips shall be self-sealing type with factory-applied pressure
sensitive adhesive.

C. Vapor Retarder mediumstrength with | ow water vapor pernmeance of 0.02
or less permrating), Beach puncture 25 units: Foil-ScrimKraft (FSK)
or PVDC vapor retarder jacketing type for conceal ed ductwork and
equi pnent .

D. Field applied vapor barrier jackets shall be provided, in addition to
the specified facings and jackets, on all exterior piping as well as on
i nterior piping conveying fluids bel ow anmbi ent tenperature. The vapor
barrier jacket shall consist of a nulti-layer lamnated cladding with a
maxi mum wat er vapor perneance of 0.001 perns. The m ni mum puncture
resi stance shall be 35 cmkg (30 inch-pounds) for interior |ocations
and 92 cmkg (80 inch-pounds) for exterior or exposed |ocations or
where the insulation is subject to danage.

E. Gass Coth Jackets: Presized, mnimumO0.18 kg per square neter (7.8
ounces per square yard), 2000 kPa (300 psig) bursting strength with
i ntegral vapor retarder where required or specified. Weather proof if
utilized for outside service.

F. Factory conposite materials nay be used provided
Pipe fitting insulation covering (jackets): Fitting covering shall be
prenol ded to match shape of fitting and shall be pol yvinyl chloride
(PVC) conforming to Fed Spec L-P-335, conposition A Type Il Gade GU

Contract No. VA69D- 13- D-0223
Station Project No. 556-12-145
Bancroft-AE Project No. 13-109-01 22 07 11-8 02/ 03/ 2016



Capt. Janes A. Lovell Federal Healthcare Center
North Chicago, Illinois 60064

Bl dg. 133CA Rehabilitation Renovations
Bancroft Architects + Engi neers
05-11
and Type 11, mnimmthickness 0.7 nm (0.03 inches). Provide col or
mat chi ng vapor retarder pressure sensitive tape.

H. Al um num Jacket - Pi pi ng systens and circul ar breeching and stacks: ASTM
B209, 3003 alloy, H 14 temper, 0.6 mm (0.023 inch) mninumthickness
with locking longitudinal joints. Jackets for el bows, tees and other
fittings shall be factory-fabricated to match shape of fitting and of
0.6 mm (0.024) inch mnimmthickness aluminum Fittings shall be of
same construction as straight run jackets but need not be of the same
alloy. Factory-fabricated stainless steel bands shall be installed on
all circunferential joints. Bands shall be 13 nm (0.5 inch) w de on 450
mm (18 inch) centers. System shall be weatherproof if utilized for
out si de servi ce.

. Alum num j acket - Rect angul ar breechi ng: ASTM B209, 3003 alloy, H 14
tenper, 0.5 mm (0.020 inches) thick with 32 mm (1-1/4 inch)
corrugations or 0.8 nm (0.032 inches) thick with no corrugations.
System shall be weat herproof if used for outside service.

2.9 PI PE COVERI NG PROTECTI ON SADDLES

A. Col d pipe support: Prenpl ded pipe insulation 180 degrees (half-shells)
on bottom hal f of pipe at supports. Material shall be cellular glass or
hi gh density Pol yi socyanurate insulation of the same thickness as
adj acent insulation. Density of Polyisocyanurate insulation shall be a
m ni mum of 48 kg/n? (3.0 pcf).

Nomi nal Pi pe Size and Accessories Material (Insert Bl ocks)
Nom nal Pipe Size mm (inches) Insert Bl ocks mm (i nches)
Up through 125 (5) 150 (6) long
150 (6) 150 (6) |ong
200 (8), 250 (10), 300 (12) 225 (9) long
350 (14), 400 (16) 300 (12) long
450 through 600 (18 through 24) 350 (14) long

B. Warm or hot pipe supports: Prenolded pipe insulation (180 degree hal f-
shells) on bottom half of pipe at supports. Material shall be high
density Pol yi socyanurate (for tenperatures up to 149 degrees C [ 300
degrees F]), cellular glass or calciumsilicate. Insulation at
supports shall have sane thickness as adjacent insulation. Density of
Pol yi socyanurate insulation shall be a minimum of 48 kg/n? (3.0 pcf).
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2.10 ADHESI VE, MASTIC, CEMENT

A

MI|. Spec. ML-A-3316, Cass 1. Jacket and | ap adhesive and protective
finish coating for insulation.

M1. Spec. ML-A-3316, C ass 2: Adhesive for |aps and for adhering
insulation to nmetal surfaces.

M. Spec. ML-A-24179, Type Il Oass 1. Adhesive for installing
flexible unicellular insulation and for |aps and general use.

M1. Spec. ML-C 19565, Type |I: Protective finish for outdoor use.
M1. Spec. ML-C 19565, Type | or Type Il: Vapor barrier conmpound for
i ndoor use.

ASTM C449: M neral fiber hydraulic-setting thermal insulating and
finishing cement.

O her: Insulation manufacturers' published recomrendati ons.
MECHANI CAL FASTENERS

Pi ns, anchors: Welded pins, or netal or nylon anchors with gal vani zed
steel or fiber washer, or clips. Pin dianeter shall be as recomended
by the insul ati on nanufacturer.

Staples: Qutward clinching gal vani zed stee

Wre: 1.3 mmthick (18 gage) soft anneal ed gal vanized or 1.9 mm (14
gage) copper clad steel or nickel copper alloy.

Bands: 13 mm (1/2 inch) nominal w dth, brass, gal vanized steel,

al um num or stainl ess steel

REI NFORCEMENT AND FI NI SHES

G ass fabric, open weave: ASTM D1668, Type IIl (resin treated) and Type
| (asphalt treated).

d ass fiber fitting tape: MI. Spec ML-C 20079, Type Il, Cass 1
Tape for Flexible Elastoneric Cellular Insulation: As recomrended by

t he insul ati on manuf acturer.

Hexagonal wire netting: 25 mm (one inch) nesh, 0.85 nmthick (22 gage)
gal vani zed st eel

Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mmthick (26 gage)
gal vani zed steel; or, 25 nm (1 inch) by 25 mm (1 inch), 0.47 mmthick
(28 gage) al umi num angl e adhered to 50 nm (2 inch) by 50 nm (2 inch)
Kraft paper

PVC fitting cover: Fed. Spec L-P-535, Conposition A 11-86 Type ||
Grade GQU, with FormB Mneral Fiber insert, for nmedia tenperature 4
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degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4
degrees C (40 degrees F) and above 121 degrees C (250 degrees F).
Provi de doubl e | ayer insert. Provide color matching vapor barrier
pressure sensitive tape.

2.13 FI RESTOPPI NG MATERI AL

A. Qther than pipe insulation, refer to Section 07 84 00 FI RESTOPPI NG

2.14 FLAVE AND SMOKE

A. Unl ess shown otherwi se all assenbled systens shall neet flanme spread 25
and snoke devel oped 50 rating as devel oped under ASTM NFPA and UL
standards and specifications. See paragraph 1.3 "Quality Assurance".

PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS

A. Required pressure tests of piping joints and connections shall be
conpl eted and the work approved by the for application of insulation.
Surface shall be clean and dry with all foreign materials, such as
dirt, oil, loose scale and rust renoved.

B. Except for specific exceptions, insulate all specified equi prent, and
pi ping (pipe, fittings, valves, accessories). Insulate each pipe
i ndividually. Do not use scrap pieces of insulation where a full length
section will fit.

C. Insulation materials shall be installed in a first class manner with
snoot h and even surfaces, with jackets and facings drawn tight and
snoot hly cenented down at all laps. Insulation shall be continuous
t hrough all sl eeves and openi ngs, except at fire danpers and duct
heat ers (NFPA 90A). Vapor retarders shall be continuous and
uni nterrupted throughout systems with operating tenmperature 16 degrees
C (60 degrees F) and below. Lap and seal vapor barrier over ends and
exposed edges of insulation. Anchors, supports and other netal
projections through insulation on cold surfaces shall be insul ated and
vapor sealed for a minimumlength of 150 mm (6 inches).

D. Install vapor stops at all insulation term nations on either side of
val ves, punps and equi prrent and particularly in straight |engths of
pi pe insul ation.

E. Construct insulation on parts of equipnment such as cold water punps and
heat exchangers that nust be opened periodically for maintenance or
repair, so insulation can be renoved and repl aced w t hout danage.
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Install insulation with bolted 1 mmthick (20 gage) gal vani zed steel or

al um num covers as conplete units, or in sections, with all necessary

supports, and split to coincide with flange/split of the equipnent.

F. Insulation on hot piping and equi prent shall be term nated square at
itenms not to be insulated, access openings and nanepl ates. Cover al
exposed raw insulation with white sealer or jacket nmaterial

G Protect all insulations outside of buildings with alum num jacket using
l ock joint or other approved system for a continuous weather tight
system Access doors and other itens requiring nmai ntenance or access
shal | be renpvabl e and seal abl e.

H. Pl umbi ng work not to be insul ated:

1. Piping and valves of fire protection system

2. Chrom um pl ated brass pi pi ng.

3. Water piping in contact with earth.

4. Small horizontal cold water branch runs in partitions to individua
fixtures may be without insulation for maxi num di stance of 900 mMm (3
feet).

5. Distilled water piping.

I. Apply insulation materials subject to the nanufacturer's recommended
tenperature linmts. Apply adhesives, nmastic and coatings at the
manuf acturer's recomrended mi ni mum cover age.

J. Elbows, flanges and other fittings shall be insulated with the sane
material as is used on the pipe straights.

Use of pol yurethane spray-foamto fill a PVC el bow jacket is prohibited

on col d applications.

K. Firestop Pipe insulation:

1. Provide firestopping insulation at fire and snmoke barriers through
penetrations. Fire stopping insulation shall be UL listed as defines
in Section 07 84 00, FIRESTOPPI NG

2. Pipe penetrations requiring fire stop insulation including, but not
l[imted to the foll ow ng:

a. Pipe risers through floors
b. Pipe chase walls and fl oors
c. Snoke partitions
d. Fire partitions

L. Provide vapor barrier jackets over insulation as foll ows:
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1. Al interior piping conveying fluids below anbient air tenperature.
M Provide nmetal jackets over insulation as foll ows:

1. Piping exposed in building, within 1800 mm (6 feet) of the floor,
that connects to sterilizers, kitchen and | aundry equi prent. Jackets
may be applied with pop rivets. Provide alum numangle ring
escutcheons at wall, ceiling or floor penetrations.

2. A50 mm (2 inch) overlap is required at |ongitudinal and
circunferential joints.

3.2 | NSULATI ON | NSTALLATI ON
A. M neral Fiber Board:

1. Faced board: Apply board on pins spaced not nore than 300 nm (12
i nches) on center each way, and not |ess than 75 nm (3 inches) from
each edge of board. In addition to pins, apply insulation bonding
adhesive to entire underside of horizontal nmetal surfaces. Butt
i nsul ation edges tightly and seal all joints with [aps and butt
strips. After applying speed clips cut pins off flush and apply
vapor seal patches over clips.

2. Plain board:

a. Insulation shall be scored, beveled or nmitered to provide tight
joints and be secured to equi pment with bands spaced 225 nm (9
i nches) on center for irregular surfaces or with pins and clips
on flat surfaces. Use corner beads to protect edges of
i nsul ation.

b. For hot equipnment: Stretch 25 mm (1 inch) mesh wire, with edges
wire | aced together, over insulation and finish with insulating
and finishing cenent applied in one coat, 6 mm (1/4 inch) thick
trowel led to a snmooth finish.

c. For cold equipnent: Apply meshed glass fabric in a tack coat 1.5
to 1.7 square neter per liter (60 to 70 square feet per gallon)
of vapor mastic and finish with mastic at 0.3 to 0.4 square neter
per liter (12 to 15 square feet per gallon) over the entire
fabric surface.

3. Cold equipment: 40 mm (1-1/2inch) thick insulation faced with ASJ.
a. Water filter, chem cal feeder pot or tank.

b. Pneumatic, cold storage water and surge tanks.

4. Hot equipment: 40 mm (1-1/2 inch) thick insulation faced with ASJ.
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a. Domestic water heaters and hot water storage tanks (not factory
i nsul at ed) .
b. Booster water heaters for dietetics dish and pot washers and for
washdown grease-extracti ng hoods.
B. Mol ded M neral Fiber Pipe and Tubing Coveri ng:
1. Fit insulation to pipe, aligning longitudinal joints. Sea
| ongitudinal joint |laps and circunferential butt strips by rubbing
hard with a nylon sealing tool to assure a positive seal. Staples
may be used to assist in securing insulation. Seal all vapor
retarder penetrations on cold piping with a generous application of
vapor barrier mastic. Provide inserts and install with netal
i nsul ati on shields at outside pipe supports. Install freeze
protection insulation over heating cable.
2. Contractor's options for fitting, flange and val ve insulation:
a. Insulating and finishing cenent for sizes |less than 100 nm (4
i nches) operating at surface tenperature of 16 degrees C (61
degrees F) or nore.
b. Factory prenol ded, one piece PVC covers with mineral fiber, (Form
B), inserts. Provide two insert |ayers for pipe tenperatures
bel ow 4 degrees C (40 degrees F), or above 121 degrees C (250
degrees F). Secure first layer of insulation with twi ne. Sea
seam edges with vapor barrier mastic and secure with fitting
t ape.
c. Factory nol ded, ASTM C547 or field mtered sections, joined with
adhesive or wired in place. For hot piping finish with a
snoot hing coat of finishing cenent. For cold fittings, 16 degrees
C (60 degrees F) or less, vapor seal with a |ayer of glass
fitting tape i nbedded between two 2 mm (1/16 inch) coats of vapor
barrier mastic.
d. Fitting tape shall extend over the adjacent pipe insulation and
overlap on itself at least 50 nm (2 inches).
3. Nominal thickness in mllimeters and inches specified in the
schedul e at the end of this section.
C. Rigid Cellular Phenolic Foam
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1. Rigid closed cell phenolic insulation my be provided for piping,
ductwork and equi prent for tenperatures up to 121 degrees C (250
degrees F).
2. Note the NFPA 90A burning characteristics requirements of 25/50 in

paragraph 1.3.B

3. Provide secure attachment facilities such as wel di ng pins.

4. Apply insulation with joints tightly drawn together

5. Apply adhesives, coverings, neatly finished at fittings, and val ves.

6. Final installation shall be smooth, tight, neatly finished at al
edges.

7. Mninmumthickness in mllimeters (inches) specified in the schedul e

at the end of this section.
8. Condensation control insulation: Mnimm25 mm (1.0 inch) thick for
all pipe sizes.
a. Plunmbing piping as foll ows:
1) Body of roof and overflow drains horizontal runs and offsets
(i ncluding el bows) of interior downspout piping in all areas
above pi pe basenent.
2) Waste piping fromelectric water coolers and icemakers to
dr ai nage system
3) Waste piping | ocated above basement floor fromice naking and
fil mdevel opi ng equi prrent and air handling units, from
equi prent (i ncluding trap) to main vertical waste pipe.
4) MRl quench vent pi ping.
5) Bedpan sanitizer atnospheric vent
6) Reagent grade water piping.
7) Col d water piping.
D. Cellular dass Insulation

1. Pipe and tubing, covering nom nal thickness in mllimeters and
inches as specified in the schedule at the end of this section.

2. Underground Piping Qther than or in lieu of that Specified in
Section 22 11 00, FACILITY WATER DI STRI BUTI ON: Type 11, factory
jacketed with a 3 nmlam nate jacketing consisting of 3000 mm x 3000
mnm (10 ft x 10 ft) asphalt inpregant4ed glass fabric, bitum nous
mastic and outside protective plastic film
a. 75 mm (3 inches) thick for hot water piping.
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b. As schedul ed at the end of this section for chilled water piping.

c. Underground piping: Apply insulation with joints tightly butted.
Seal longitudinal self-sealing lap. Use field fabricated or
factory made fittings. Seal butt joints and fitting with
j acketing as recomended by the insulation manufacturer. Use 100
mnm (4 inch) wide strips to seal butt joints.

d. Provide expansi on chanbers for pipe | oops, anchors and wall
penetrations as recomended by the insulation manufacturer.

e. Underground insul ation shall be inspected and approved by the
as follows:
1) Insulation in place before coating.
2) After coating.

f. Sand bed and backfill: Mnimum 75 mm (3 inches) all around
I nsul at ed pi pe or tank, applied after coating has dried.

3. Cold equipnment: 50 mm (2 inch) thick insulation faced with ASJ.
3.3 COWM SSI ONI NG

A. Provide conmm ssioning docunentation in accordance with the requirenents
of section 22 08 00 — COVM SSI ONI NG OF PLUMBI NG SYSTEMS for al
i nspection, start up, and contractor testing required above and
requi red by the System Readi ness Checklist provided by the
Conmi ssi oni ng Agent.

B. Conponents provided under this section of the specification will be
tested as part of a larger system Refer to section 22 08 00 —
COWM SSI ONI NG OF PLUMBI NG SYSTEMS and rel ated sections for contractor
responsibilities for system comm ssioning.

3.4 PI PE | NSULATI ON SCHEDULE

A. Provide insulation for piping systems as schedul ed bel ow

I nsul ation Thickness MIIlineters (Inches)

Nom nal Pipe Size MIlineters (Inches)
Oper ati ng I nsul ation Less 25 - 32 38 — 75 100 (4)
Tenper ature Mat eri al t han (1 - 1%) (1% - 3) and Above
Range/ Servi ce 25 (1)
38-60 degrees C M neral Fi ber 38 38 (1.5) |50 (2.0 50 (2.0)
(100- 140 degrees F) (Above ground (1.5)
(Domestic Hot Water piping only)
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Supply and Ret urn)
38-60 degrees C Pol yi so- 38 38 (1.5) ---- ----
(100- 140 degrees F) cyanurate (1.5)
(Domestic Hot Water A osed- Cel
Supply and Return) R gi d
(Exterior
Locati ons
onl y)
38-60 degrees C Fl exi bl e 38 38 (1.5) ---- ----
(100- 140 degrees F) El astoneric (1.5)
. Cel | ul ar
gDonFst|cdH%ttvater Ther mal ( Above
uppty an eturn) ground pi pi ng
only)
4-16 degrees C Rigid Cellular |25 25(1.0) 25 (1.0) 25 (1.0)
Phenol i ¢ Foam (1.0)
(40-60 degrees F) (Above ground
(Col d water piping pi pi ng only)
4-16 degrees C Pol yi so- 25 25(1.0) 25 (1.0) 25 (1.0
cyanurate (1.0)
(40- 60 degrees F) d osed- Cel
(Col d water piping Ri gi d( Exterior
Locati ons
only)
(4-16 degrees C Fl exi bl e 25 25(1.0) 25 (1.0) 25 (1.0
El astomeric (1.0)
(40-60 degrees F) Cel | ul ar
(Cold water piping ) | Thermal (Above
ground pi pi ng
only)
- - - END- -
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SECTION 22 08 00
COVWM SSI ONI NG OF PLUMBI NG SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. The requirements of this Section apply to all sections of Division 22.

B. This project will have sel ected building systens comi ssioned. The
conplete list of equipnment and systens to be comm ssioned are specified
in Section 01 91 00 GENERAL COWM SSI ONl NG REQUI REMENTS.  The
conmi ssi oni ng process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS. A
Conmi ssi oni ng Agent (CxA) appointed by the Departnent of Veterans
Affairs will nanage the conmm ssioning process.

1. 2 RELATED WORK

A. Section 01 00 00 GENERAL REQUI REMENTS.

B. Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS.

C. Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMVARY

A. This Section includes requirenents for comm ssioning plunbing systens,
subsystems and equi prent. This Section suppl enents the general
requi renents specified in Section 01 91 00 General Comm ssioning
Requi renent s.

B. Refer to Section 01 91 00 GENERAL COVM SSI ONl NG REQUI REMENTS for nore
speci fics regardi ng processes and procedures as well as rol es and
responsibilities for all Comm ssioning Team nenbers.

1.4 DEFI NI TI ONS

A. Refer to Section 01 91 00 GENERAL COWM SSI ONI NG REQUI REMENTS f or
definitions.

1.5 COW SSI ONED SYSTEMS

A. Conmi ssioning of a systemor systens specified in Division 22 is part
of the construction process. Docunentation and testing of these
systens, as well as training of the VA's Qperation and M ntenance
personnel in accordance with the requirenments of Section 01 91 00 and
of Division 22, is required in cooperation with the VA and the
Conmi ssi oni ng Agent.

B. The Pl unbing systens conmissioning will include the systens listed in
Section 01 91 00 General Commi ssioning Requirenents:
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1.6 SUBM TTALS

A. The conmi ssioning process requires review of selected Submttals. The
Conmi ssioning Agent will provide a list of submittals that will be
revi ewed by the Conmi ssioning Agent. This list will be reviewed and
approved by the VA prior to forwarding to the Contractor. Refer to
Section 01 33 23 SHOP DRAW NGS, PRODUCT DATA, and SAMPLES for further
details.

B. The comm ssioning process requires Submittal review sinultaneously with
engi neering review. Specific submittal requirenents related to the
conmi ssi oni ng process are specified in Section 01 91 00 GENERAL
COWM SSI ONI NG REQUI REMENTS.

PART 2 - PRODUCTS ( NOT USED)
PART 3 - EXECUTI ON
3.1 CONSTRUCTI ON | NSPECTI ONS

A. Conmmi ssioning of the Building Plumbing Systens will require inspection
of individual elenents of the Plunbing construction throughout the
construction period. The Contractor shall coordinate with the
Conmi ssi oni ng Agent in accordance with Section 01 91 00 and the
Conmi ssioning Plan to schedul e i nspections as required to support the
conmi Ssi oni ng process.

3.2 PRE- FUNCTI ONAL CHECKLI STS

A. The Contractor shall conplete Pre-Functional Checklists to verify
systenms, subsystens, and equi pnent installation is conplete and systens
are ready for Systems Functional Performance Testing. The
Conmi ssi oning Agent will prepare Pre-Functional Checklists to be used
to docunment equi pnent installation. The Contractor shall conplete the
checklists. Conpleted checklists shall be subnmitted to the VA and to
t he Conmi ssi oning Agent for review. The Conmi ssioning Agent nmay spot
check a sampl e of conpleted checklists. [If the Comm ssioning Agent
determ nes that the information provided on the checklist is not
accurate, the Conmm ssioning Agent will return the marked-up checkli st
to the Contractor for correction and resubmi ssion. |f the
Conmi ssi oni ng Agent determ nes that a significant nunber of conpleted
checklists for simlar equi pnent are not accurate, the Comm ssioning
Agent will select a broader sanple of checklists for review |If the
Conmi ssi oni ng Agent determ nes that a significant nunber of the broader
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sanpl e of checklists is also inaccurate, all the checklists for the
type of equiprment will be returned to the Contractor for correction and
resubm ssion. Refer to SECTION 01 91 00 GENERAL COVM SSI ONI NG
REQUI REMENTS for submittal requirenents for Pre-Functional Checklists,
Equi pnent Startup Reports, and other conmi ssioning docunents.

3.3 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 22 shall be
schedul ed and docunented in accordance with Section 01 00 00 GENERAL
REQUI REMENTS. All testing shall be incorporated into the project
schedule. Contractor shall provide no |less than 7 cal endar days
notice of testing. The Conmi ssioning Agent will w tness sel ected
Contractor tests at the sole discretion of the Comm ssioning Agent.
Contractor tests shall be conpleted prior to scheduling Systens
Functi onal Performance Testi ng.
3.4 SYSTEMS FUNCTI ONAL PERFORMANCE TESTI NG
A. The Commi ssi oni ng Process includes Systemnms Functional Perfornmance
Testing that is intended to test systens functional performance under
steady state conditions, to test systemreaction to changes in
operating conditions, and system performance under energency
conditions. The Commissioning Agent will prepare detail ed Systens
Functi onal Performance Test procedures for review and approval by the
COR.  The Contractor shall review and coment on the tests prior to
approval. The Contractor shall provide the required | abor, materials,
and test equipnment identified in the test procedure to performthe
tests. The Conmi ssioning Agent will wi tness and docunent the testing.
The Contractor shall sign the test reports to verify tests were
performed. See Section 01 91 00 GENERAL COVM SSI ONI NG REQUI REMENTS,
for additional details.
3.5 TRAI NI NG OF VA PERSONNEL
A. Training of the VA operation and mai nt enance personnel is required in
cooperation with the COR and Comm ssioning Agent. Provide conpetent,
factory authorized personnel to provide instruction to operation and
mai nt enance personnel concerning the | ocation, operation, and
troubl eshooting of the installed systens. Contractor shall submt
trai ni ng agendas and trainer resunmes in accordance with the
requi renents of Section 01 91 00. The instruction shall be scheduled in
Contract No. VAG69D 13-D- 0223

Station Project No. 556-12-145
Bancroft-AE Project No. 13-109-01 22 08 00-3 02/ 03/ 2016



Capt. Janes A. Lovell Federal Healthcare Center
North Chicago, Illinois 60064

Bl dg. 133CA Rehabilitation Renovations
Bancroft Architects + Engi neers
06- 01- 13
coordination with the COR after subm ssion and approval of fornal
trai ni ng plans. Refer to Section 01 91 00 GENERAL COVM SSI ONI NG
REQUI REMENTS and Di vision 22 Sections for additional Contractor

trai ning requirenents.
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SECTION 22 11 00
FACI LI TY WATER DI STRI BUTI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Donestic water systems, including piping, equipnent and all necessary
accessories as designated in this section.
1.2 RELATED WORK
A. Section 07 84 00, FlRESTOPPI NG
B. Section 09 91 00, PAINTING
C. Section 22 05 11, COVMON WORK RESULTS FOR PLUMBI NG
D. Section 23 07 11, HVAC, PLUMBI NG, AND BO LER PLANT | NSULATI ON, PI PE
| NSULATI ON
E. SECTION 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS: Requi renents for
conmi ssi oni ng, systens readi ness checklist, and training.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES
B. Manufacturer's Literature and Data:
1. Al itens listed in Part 2 - Products.
1.4 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. American National Standards Institute (ANSI):
Ameri can Soci ety of Mechani cal Engineers (ASME): (Copyrighted Society)

Al3. 1. ... Schene for ldentification of Piping Systens

B16.3-2011.............. Mal | eabl e Iron Threaded Fittings C asses 150
and 300

B16.9-2007.............. Fact ory- Made Wought Butt Wl ding Fittings

B16.11-2011............. Forged Fittings, Socket-Welding and Threaded

B16.12-2009 ............ Cast lron Threaded Drai nage Fittings

B16.15-2006 ............ Cast Copper Alloy Threaded Fittings C asses 125
and 250
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B16. 18- 2001 (R2005)..... Cast Copper Alloy Sol der-Joint Pressure
Fittings

B16.22-2012............. W ought Copper and Copper Alloy Sol der Joint
Pressure Fittings

B16.51-2011............. Copper and Copper Alloy Press-Connect Fittings

NSF/ ANSI 61-2012........ Drinki ng Water System Components - Health
Effects

C. Anerican Society for Testing and Materials (ASTM:

AATI AATM99(2009)....... Ferritic Malleable Iron Castings

A53/ AB3MF12. .. .. ... Pi pe, Steel, Black and Hot-Di pped, Zi nc Coated
Wl ded and Seani ess

A183-03(2009)........... Carbon Steel Track Bolts and Nuts

A269-10................. Seam ess and Wl ded Austenitic Stainless Steel
Tubing for General Service

A312/ A312M12. .. ... .. ... Seaml ess, Wel ded, and Heavily Cold Wrked
Austenitic Stainless Steel Pipes

A403/ AAO3M 12, .. ... ..., W ought Austenitic Stainless Steel Piping
Fittings

A536-84(2009)........... Ductile Iron Castings

A733-03(2009)el......... Wl ded and Seam ess Carbon Steel and Austenitic
Stainl ess Steel Pipe N pples

B32-08.................. Sol der Met al

B61-08.................. Steam or Val ve Bronze Castings

B62-09.................. Conposition Bronze or Qunce Metal Castings

B75/B75M11. . ........... Seam ess Copper Tube

B88-09.................. Seamnl ess Copper Water Tube

B584-12a................ Copper Alloy Sand Castings for General
Appl i cations

B687-99(2011)........... Brass, Copper, and Chrom um Pl ated Pipe N pples

D1785-12................ Poly (Vinyl Chloride) (PVC) Plastic Pipe,
Schedul es 40, 80, and 120

D2000-12................ Rubber Products in Autonotive Applications

D4101-11................ Propyl ene Plastic Injection and Extrusion
Material s
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D2564-04(2009) el....... Solvent Cenents for Poly (Vinyl Chloride) (PVQ
Pl astic Pipe and Fittings
E1120-08................ Liquid Chlorine
E1229-08................ Cal ci um Hypochlorite
D. American Water Works Associ ati on (AWM) :
C110/ A21.10-12.......... Ductile Iron and Gray Iron
C151/ A21.51-09.......... Ductile-lron Pipe, Centrifugally Cast
C153/A21.53-11.......... Ductile-lron Conpact Fittings
C203-08................. Coal - Tar Protective Coatings and Linings for
Steel Water Pipelines - Enanel and Tape - Hot
Appl i ed
C213-07..........v. Fusi on Bonded Epoxy Coating for the Interior &
Exterior of Steel Water Pipelines
C651-05................. Di si nfecting Water Mains
E. American Wl ding Society (AWS):
A5. 8/ A5. 8M 2011......... Filler Metals for Brazing
F. International Plunmbing Code
I nternational Plunbing Code — 2009
G Anerican Society of Sanitary Engi neers (ASSE)
ANSI / ASSE 1001-2008..... Pi pe Applied Atnospheric Type Vacuum Breakers
ANSI / ASSE 1010-2004. . ... Wat er Hanmmer Arresters
ANSI / ASSE 1018-2001..... Trap Seal Prinmer Valves — Potable Water
Suppl i ed
ANSI / ASSE 1020-2004..... Pressure Vacuum Breaker Assenbly
H. Pl unmbi ng and Drai nage Institute (PDl):
PDI VWH 201 2010......... Wat er Hammer Arrestor

1.5 QUALI TY ASSURANCE

A. Acertificate of Welder’s certification shall be submitted prior to
wel di ng of steel piping. The certificate shall be current and no nore
t han one year ol d.

B. Al grooved joint couplings, fittings, valves, and specialties shall be
the products of a single manufacturer. G ooving tools shall be by the
sane manufacturer as the groove conponents.

C. Al castings used for coupling housings, fittings, valve bodies, etc.,
shal |l be date stanped for quality assurance and traceability.
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1.6 SPARE PARTS
A. For mechanical press-connect fittings, provide tools required for each
pi pe size used at the facility.
PART 2 - PRODUCTS
2.2 ABOVE GROUND (I NTERI OR) WATER PI PI NG
A. Pipe: Copper tube, ASTM B88, Type K or L, drawn. For pipe 6 inches (150
nm) and | arger, stainless steel, ASTM A312, schedule 10 shall be used.
B. Fittings for Copper Tube:

1. Wought copper or bronze castings conformng to ANSI B16. 18 and
B16. 22. Unions shall be bronze, MSS SP72 & SP 110, Sol der or braze
joints. Use 95/5 tin and antinmony for all soldered joints.

2. GGooved fittings, 2 to 6 inch (50 to 150 mm w ought copper ASTM B75
C12200, 5 to 6 inch (125 to 150 M) bronze casti ng ASTM B584, CDA
844. Mechani cal grooved couplings, ductile iron, ASTM A536 (G ade
65-45-12), or nualleable iron, ASTM A4d7 (G ade 32510) housing, with
EPDM gasket, steel track head bolts, ASTM A183, coated wi th copper
col ored al kyd enanel .

3. Mechanical press-connect fittings for copper pipe and tube shall
conformto the material and sizing requirenents of ASME B16.51
NSF/ ANSI 61 approved, 2 inch (50 mysize and snall er nechanica
press-connect fittings, double pressed type, with EPDM (ethyl ene
propyl ene di ene nonomer) non-toxic synthetic rubber sealing el enents
and un-pressed fitting identification feature.

4. Mechanically forned tee connection: Form nmechanically extracted
collars in a continuous operation by drilling pilot hole and draw ng
out tube surface to formcollar, having a height of not |less than
three times the thickness of tube wall. Adjustable collaring device
shal | ensure proper tolerance and conplete uniformty of the joint.
Not ch and di nple joining branch tube in a single process to provide
free fl ow where the branch tube penetrates the fitting. Braze
joints.

C. Fittings for Stainless Steel

1. Stainless steel butt-welded fittings, Type 316, Schedule 10,

conformng to ANSI B16. 9.
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2. Gooved fittings, stainless steel, Type 316, Schedule 10, conform ng
to ASTM A403. Segnentally fabricated fittings are not all owed.
Mechani cal grooved couplings, ductile iron, ASTM A536 (G ade 65-45-
12), or malleable iron, ASTM A47 (G ade 32510) housing, with EPDM
gasket, steel track head bolts, ASTM A183, coated w th copper
col ored al kyd enanel .

D. Adapters: Provide adapters for joining screwed pipe to copper tubing.

Sol der: ASTM B32 Composition Sb5 HA or HB. Provide non-corrosive fl ux.

F. Brazing alloy: AW A5.8, O assification BCuP.
1. Reverse Osnpbsis (RO Water Piping:
a. Low Pressure Feed, Reject and Recycle Piping, 75 psi and under:
ASTM D 1785, Schedul e 80 PVC, socket wel ded and fl anged.
b. RO Product Tubing From Each Menbrane Housing: ASTM D1785,
Schedul e 80 PVC, socket wel ded and fl anged.
c. Low Pressure Control and Pressure Gage Tubing: Pol yethyl ene.
d. High Pressure Reject and Recycle Piping (above 75 psi): ASTM
A269, Type 304 schedule 10 stainless steel with butt wel ded
joints.
e. High Pressure Control and Pressure Gage Tubing: 1000 psi burst
nyl on.
2.3 EXPCSED WATER PI PI NG
A. Finished Room Use full iron pipe size chrome plated brass piping for
exposed wat er piping connecting fixtures, casework, cabinets, equipnent
and reagent racks when not conceal ed by apron including those furnished
by the Governnent or specified in other sections.

1. Pipe: Fed. Spec. WWMP-351, standard weight.

2. Fittings: ANSI B16.15 cast bronze threaded fittings with chrome
finish.

Ni ppl es: ASTM B 687, Chrom um pl at ed.
Uni ons: Mss SP-72, SP-110, Brass or Bronze with chronme finish.
Unions 2-1/2 inches (65 mm and larger shall be flange type with
approved gaskets.

B. Unfini shed Rooms, Mechani cal Roonms and Kitchens: Chrome-pl ated brass

piping is not required. Paint piping systens as specified in Section 09

91 00, PAINTI NG

Contract No. VAG69D- 13- D- 0223

Station Project No. 556-12-145
Bancroft-AE Project No. 13-109-01 22 11 00-5 02/ 03/ 2016



Capt. Janes A. Lovell Federal Healthcare Center

North Chicago, Illinois 60064
Bl dg. 133CA Rehabilitation Renovations
Bancroft Architects + Engi neers

07-01-13

2.4 ETHYLENE OXI DE (ETO) STERI LI ZER WATER SUPPLY PI PI NG
A. Stainless steel, ASTM A312, Schedule 10 with stainless steel butt
wel ded fittings. Provide on sterilizer water supply.
2.5 TRAP PRI MER WATER PI PI NG
A. Pipe: Copper tube, ASTM B88, type K, hard drawn.
B. Fittings: Bronze castings conformng to ANSI B16. 18 Sol der joints.
C. Sol der: ASTM B32 conposition Sb5. Provide non-corrosive fl ux.
2.6 STRAI NERS
A. Provide on high pressure side of pressure reducing val ves, on suction
side of punps, on inlet side of indicating and control instrunents and
equi prent subj ect to sedi nent damage and where shown on draw ngs.
Strainer el enent shall be renovabl e wi thout di sconnection of piping.
B. Water: Basket or "Y' type with easily renovabl e cover and brass
strai ner basket.
C. Body: Smaller than 3 inches (80 mr), brass or bronze; 3 inches (80 mm
and | arger, cast iron or sem -steel
2.7 DIELECTRI C FI TTI NGS
A. Provide dielectric couplings or unions between ferrous and non-ferrous
pi pe.
2.8 STERI LI ZATI ON CHEM CALS
A. Hypochlorite: ASTM E1120-08
B. Liquid Chlorine: ASTM E1229-08
2.9 WATER HAMVER ARRESTER
A. C osed copper tube chanber with pernmanently sealed 60 psig (410 KpA)
air charge above a Double Oring piston. Two high heat Buna-N O-rings
pressure packed and |ubricated with FDA approved silicone conpound. Al
units shall be designed in accordance with ASSE 1010 for seal ed wall
installations without an access panel. Size and install in accordance
wi th Plunbing and Drainage Institute requirenents (PD -WH 201). Provide
wat er hammer arrestors at:
Al'l sol enoi d val ves.
Al'l groups of two or nore flush val ves.

Al'l quick opening or closing val ves.

P w PR

Al'l nedi cal washi ng equi prent.
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EXECUTI ON

3.1 I NSTALLATI ON

A. General: Conmply with the International Plunbing Code and the foll ow ng:

1

Cont r act

Install branch piping for water fromthe piping system and connect
to all fixtures, valves, cocks, outlets, casework, cabinets and
equi prent, including those furnished by the Governnment or specified
in other sections.

Pi pe shall be round and straight. Cutting shall be done with proper

tools. Pipe, except for plastic and gl ass, shall be reanmed to ful

size after cutting.

Al'l pipe runs shall be laid out to avoid interference with other

wor k.

Install union and shut-off valve on pressure piping at connections

to equi prent .

Pi pe Hangers, Supports and Accessories:

a. Al piping shall be supported per the International Plunbing
Code.

b. Shop Painting and Pl ating: Hangers, supports, rods, inserts and
accessories used for pipe supports shall be shop coated with red
| ead or zinc chromate primer paint. Electroplated copper hanger
rods, hangers and accessories may be used w th copper tubing.

c. Floor, Wall and Ceiling Plates, Supports, Hangers:

1) Solid or split un-plated cast iron

2) Al plates shall be provided with set screws.

3) Pipe Hangers: Height adjustable clevis type.

4) Adjustable Floor Rests and Base Fl anges: Steel

5) Concrete Inserts: "Universal" or continuous slotted type.

6) Hanger Rods: MId, |low carbon steel, fully threaded or
Threaded at each end with two renmpovable nuts at each end for
posi tioning rod and hanger and | ocking each in place.

7) Riser Clanps: Mlleable iron or steel

8) Rollers: Cast iron.

9) Self-drilling type expansion shields shall be "Phillips" type,

wi th case hardened steel expander plugs.
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10) Hangers and supports utilized with insulated pipe and tubing
shal | have 180 degree (min.) netal protection shield Centered
on and wel ded to the hanger and support. The shield shall be 4
inches in length and be 16 gauge steel. The shield shall be
sized for the insulation.

11) M scel |l aneous Materials: As specified, required, directed or
as noted on the drawi ngs for proper installation of hangers,
supports and accessories. |If the vertical distance exceeds 6 m
(20 feet) for cast iron pipe additional support shall be
provided in the center of that span. Provide all necessary
auxiliary steel to provide that support.

12) Wth the installation of each flexible expansion joint,
provide piping restraints for the upstream and downstream
section of the piping at the flexible expansion joint.

Provi de cal cul ati ons supporting the restraint |ength design
and type of selected restraints.

6. Install chrone plated cast brass escutcheon with set screw at each
wal |, floor and ceiling penetration in exposed finished | ocations
and wi thin cabinets and m || work.

7. Penetrations:

a. Fire Stopping: Were pipes pass through fire partitions, fire
wal I s, snoke partitions, or floors, install a fire stop that
provides an effective barrier against the spread of fire, snoke
and gases as specified in Section 07 84 00. Conpletely fill and
seal cl earances between raceways and openings with the fire
stopping materi al s.

b. Waterproofing: At floor penetrations, conpletely seal clearances
around t he pipe and nake watertight with sealant as specified in
Section 07 92 00.

8. Mechani cal press-connect fitting connections shall be nade in
accordance with the manufacturer’s installation instructions. Depth
of insertion nust be marked on the tube prior to inserting the tube
into the fitting. Ensure the tube is conpletely inserted to the
fitting stop (appropriate depth) and squared with the fitting prior
to applying the pressing jaws onto the fitting. The joints shall be
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pressed using the tool (s) approved by the manufacturer. M ninmm

di stance between fittings shall be in accordance with the

manuf acturer’s requirements. \Wen the pressing cycle is conplete,

visually inspect the joint to ensure the tube has remained fully

i nserted, as evidenced by the visible insertion mark.

Pi pi ng shall conformto the follow ng:
1. Domestic Water:

a. Gade all lines to facilitate drainage. Provide drain valves at
bottom of risers and all low points in system Design donestic
hot water circulating lines with no traps.

b. Connect branch lines at bottom of main serving fixtures bel ow and
pitch down so that main may be drained through fixture. Connect
branch lines to top of main serving only fixtures | ocated on
fl oor above.

3.2 TESTS

A

CGeneral : Test systemeither in its entirety or in sections. Submt
testing plan to COR 14 days prior to test date.

Pot abl e Water System Test after installation of piping and domestic
wat er heaters, but before piping is conceal ed, before covering is
applied, and before plunbing fixtures are connected. Fill systens with
wat er and mai ntain hydrostatic pressure of 150 psi (1040 kPa) gage for
two hours. No decrease in pressure is allowed. Provide a pressure gage
with a shutoff and bl eeder valve at the highest point of the piping
bei ng tested.

Al Oher Piping Tests: Test new installed piping under 1-1/2 tines
actual operating conditions and prove tight.

3.4 COW SSI ONI NG

A

Provi de conmi ssi oni ng docunentati on accordance with the requirenments of
Section 22 08 00.
Conponents provi ded under this section of the specification will be
tested as part of a |larger system

---END- - -
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SECTION 22 13 00
FACI LI TY SANI TARY AND VENT PI Pl NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section pertains to sanitary sewer and vent systemns, including
pi pi ng, equi pnent and all necessary accessories as designated in this
section.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING Penetrations in rated enclosures.
B. Section 09 91 00, PAINTING Preparation and finish painting and
identification of piping systens.
C. Section 22 05 11, COWMON WORK RESULTS FOR PLUMBI NG Pi pe Hangers and
Supports, Materials Identification.
D. Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT | NSULATI ON: Pipe
I nsul ati on.
E. Section 07 92 00 Joint Seal ants: Seal ant products.
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer's Literature and Dat a:

1. Piping.

2. Floor Drains.

3. Grease Renoval Unit.

4. d eanouts.

5. All itens listed in Part 2 - Products.

C. Detail ed shop drawi ng of clanping device and extensions when required

in connection with the waterproofing nenbrane or the floor drain.
1.4 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi c designation only.

B. American Society of Mechanical Engineers (ASME): (Copyrighted Society)
Al112.6.3-01 (R 2007)....Standard for Floor and Trench Drains
Al3.1-07................ Schene for ldentification of Piping Systens
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............. Mal | eabl e I ron Threaded Fittings,

and 300.
............. Standard for Grey Iron Threaded Fittings
Cl asses 125 and 250

R 2006). ..... Cast

............. Cast Bronze Threaded Fittings,

250

I ron Threaded Drai nage Fittings

C. Anerican Society for Testing and Materials (ASTM:

A4TI AATM 99

A53/ A53M 07

A74-06.................. St andard Specificati

and Fittings
Al183-03.......... ... ... St andard Specificati

Bolts and Nuts
A536-84(R 2004)......... St andard Specificati

Casti ngs
B32-08............ .. .... St andard Specificati
B75-02......... .. ... ..., St andard Specificati
B306-02................. St andard Specificati

(DW)
B584-06a................ St andard Specificati

Castings for General
Co64-03a...........oo... St andard Specification for

Cast
D2000-08................ Standard O assification System for
D2564- 04EL.

Pol y

Fittings
D2665-08................ St andard Specification for

(R 2004)....Standard Specification for Steel

06-01-12

Cl asses 150

Cl asses 125 and

Sheet ,

Al um num Coat ed, by the Hot Dip Process

............. St andard Specification for
And Hot - Di pped, Zi nc-coated, Wl ded and
Seam ess

on

on

on

on

on

on

for

for

for

for

for

for

Pi pe, Steel

, Black

Cast lron Soil Pipe

Car bon Steel Track

Ductile Iron

Sol der Met al

Seamnl ess Copper Tube

Copper Drai

nage Tube

on for Copper Alloy Sand

Appl i cations

Rubber Gaskets for
Iron Soil Pipe and Fittings

Products in Autonotive Applications

Rubber

............. St andard Specification for Solvent Cements for

(Vinyl Chloride) (PVC) Plastic Pipe and

Poly (Vinyl

Chloride) (PVC) Plastic Drain, Waste,
Pi pe and Fittings

D. International Code Council:
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IPCG-06.................. I nt ernati onal Pl umbing Code
E. Cast Iron Soil Pipe Institute (ClSPI):
301-05.......... ... ... Hubl ess Cast Iron Soil Pipe and Fittings for

Sanitary and Storm Drain, Waste, and Vent
Pi pi ng Appli cations

310-04. .. ... Coupling for Use in Connection with Hubl ess
Cast lron Soil Pipe and Fittings for Sanitary
and Storm Drain, Waste, and Vent Piping

Appl i cations
F. American Society of Sanitary Engi neers (ASSE)
1018-01. ....... ... ... Trap Seal Primer Valves — Potable, Water
Suppl i ed
G Plunmbing and Drainage Institute (PDl):
PDI WH201.............. Wat er Hammer Arrestor

PART 2 - PRODUCTS
2.1 SANI TARY WASTE, DRAIN, AND VENT PI PI NG
A. Cast iron waste, drain, and vent pipe and fittings
1. Cast iron waste, drain, and vent pipe and fittings shall be used for
the foll owi ng applications:
a. pipe buried in or in contact with earth
b. sanitary pipe extensions to a distance of approximately 1500 mm
(5 feet) outside of the building.
c. interior waste and vent piping above grade.
2. Cast iron Pipe shall be bell and spigot or hubless (plain end or no-
hub or hubl ess).
3. The naterial for all pipe and fittings shall be cast iron soil pipe
and fittings and shall conformto the requirenments of Cl SPI Standard
301, ASTM A-888, or ASTM A-74.
4. Joints for hubless pipe and fittings shall conformto the
manuf acturer’s installation instructions. Couplings for hubless
joints shall conformto CISPI 310. Joints for hub and spigot pipe
shall be installed with conpression gaskets conformng to the
requi renents of ASTM Standard C-564 or be installed with | ead and

oakum
B. Copper Tube, (DW):
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1. Copper DW tube sanitary waste, drain and vent pipe may be usgg ?érlz
pi pi ng above ground, except for urinal drains.

2. The copper DW tube shall be drai nage type, drawn tenper conform ng
to ASTM B306.

3. The copper drainage fittings shall be cast copper or wought copper
conform ng to ASME B16. 23 or ASME 16. 29.

4. The joints shall be lead free, using a water flushable flux, and
conform ng to ASTM B32.

C. Polyvinyl Chloride (PVC

1. Polyvinyl chloride (PVC) pipe and fittings are pernmitted where the
wast e tenperature is bel ow 60°C (140°F).

2. PVC piping and fittings shall NOT be used for the follow ng
applications:
a. Waste collected from steam condensate drains
b. spaces such as nechani cal equi pnent rooms, kitchens, SPD, and

sterilizer areas.

b. Vertical waste and soil stacks serving nore than two floors
c. Exposed in nechanical equipnent roons.
d. Exposed inside of ceiling return plenuns

3. Polyvinyl chloride sanitary waste, drain, and vent pipe and fittings
shal |l be schedul e 40 solid core sewer piping conforming to ASTM D
1785 and ASTM D2665, sewer and drain series with ends for sol vent
cenented joints.

4. Fittings:
a. PVC fittings shall be solvent wel ded socket type using solvent

cenent conformng to ASTM D2564.
2.2 EXPCSED WASTE PI PI NG
A. Full iron pipe size chronme plated brass piping shall be used in

finished roons for exposed waste piping connecting fixtures, casework,

cabi nets, equi pnent and reagent racks when not conceal ed by apron

i ncludi ng those furnished by the Governnent or specified in other

secti ons.

1. The Pipe shall neet Fed. Spec. WV P-351, standard wei ght.

2. The Fittings shall conformto ANSI B16.15, cast bronze threaded
fittings with chronme finish, (125 and 250).

3. Nipples shall conformto ASTM B 687, Chrom um pl at ed.
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4. Unions shall be brass or bronze with chrome finish. Unions 65 mn
(2-1/2 inches) and larger shall be flange type with approved
gaskets.

B. In unfinished Roons such as nechani cal Rooms and Kitchens,
Chrone-plated brass piping is not required. The pipe materials
speci fied under the paragraph “Sanitary Waste, Drain, and Vent Piping”
can be used. The sanitary pipe in unfinished roons shall be painted as
specified in Section 09 91 00, PAINTING

2.3 SPECI ALTY PI PE FI TTI NGS

A. Transition pipe couplings shall join piping with small differences in
out side diameters or different materials. End connections shall be of
the sane size and conpatible with the pipes being joined. The
transition coupling shall be elastoneric, sleeve type reducing or
transition pattern and i nclude shear and corrosion resistant netal,
tensi on band and tighteni ng mechani smon each end. The transition
coupling sleeve coupling shall be of the follow ng materi al
1. For cast iron soil pipes, the sleeve material shall be rubber

conform ng to ASTM C564.

2. For PVC soil pipes, the sleeve material shall be elastoneric seal or
PVC, conformng to ASTM F 477 or ASTM D5926.

3. For dissimlar pipes, the sleeve material shall be PVC conformng to
ASTM D5926, or other material conpatible with the pipe materials
bei ng j oi ned.

B. The dielectric fittings shall conformto ASSE 1079 with a pressure
rating of 860 kPa (125 psig) at a minimumtenperature of 82°C (180°F).
The end connection shall be solder joint copper alloy and threaded
ferrous.

C. Dielectric flange insulating kits shall be of non conducting materials
for field assenbly of conpanion flanges with a pressure rating of 1035
kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt
sl eeves shall be phenolic or polyethylene. The washers shall be
phenolic with steel backing washers.

D. The di-electric nipples shall be el ectroplated steel nipple conplying
with ASTM F 1545 with a pressure ratings of 2070 kPa (300 psig) at
107°C (225°F). The end connection shall be nmale threaded. The lining

shal |l be inert and noncorrosive propyl ene.
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2.4 CLEANQUTS

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches);
and not |less than 100 mm (4 inches) for larger pipe. Ceanouts shall be
easily accessible and shall be gastight and watertight. M ninmm
cl earance of 600 nm (24 inches) shall be provided for clearing a
cl ogged sanitary |ine.

B. Floor cleanouts shall be gray iron housing with cl anmpi ng device and
round, secured, scoriated, gray iron cover conform ng to ASME
Al12.36.2M A gray iron ferrule with hubless, socket, inside calk or
spi got connection and counter sunk, taper-thread, brass or bronze
closure plug shall be included. The frame and cover material and
finish shall be nickel-bronze copper alloy with a square shape. The
cl eanout shall be vertically adjustable for a m ni mumof 50 mm (2
i nches). When a waterproof nenbrane is used in the floor system
cl anmpi ng collars shall be provided on the cl eanouts. C eanouts shal
consi st of we fittings and ei ghth bends with brass or bronze screw
plugs. Ceanouts in the resilient tile floors, quarry tile and ceramc
tile floors shall be provided with square top covers recessed for tile
insertion. In the carpeted areas, carpet cleanout markers shall be
provi ded. Two way cl eanouts shall be provided where indicated on
drawi ngs and at every building exit. The | oading classification for
cl eanouts in sidewal k areas or subject to vehicular traffic shall be
heavy duty type.

C. Ceanouts shall be provided at or near the base of the vertical stacks
with the cleanout plug | ocated approxi mately 600 nmm (24 inches) above
the floor. If there are no fixtures installed on the |owest floor, the
cl eanout shall be installed at the base of the stack. The cl eanouts
shal |l be extended to the wall access cover. C eanout shall consist of
sanitary tees. N ckel-bronze square frane and stainless steel cover
wi th m ni mum openi ng of 150 by 150 mm (6 by 6 inches) shall be
furni shed at each wall cleanout. Were the piping is conceal ed, a
fixture trap or a fixture with integral trap, readily renovabl e w thout
di sturbing conceal ed pi pe, shall be accepted as a cl eanout equival ent
providing the opening to be used as a cleanout opening is the size
required.
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D. In horizontal runs above grade, cleanouts shall consist of cast brass
tapered screw plug in fitting or caul ked/ hubl ess cast iron ferrule.
Plain end (hubless) piping in interstitial space or above ceiling may
use plain end (hubless) blind plug and cl anp.

2.5 FLOOR DRAI NS

A. Type A (FD-A) floor drain shall conply with ANSI Al112.6.3. A caul king
fl ange, inside gasket, or hubl ess connection shall be provided for
connection to cast iron pipe, screwed or no hub outlets for connection
to steel pipe. The drain connection shall be bottomoutlet. A
nmenbrane cl anp and extensions shall be provided, if required, where
installed in connection wth waterproof menbrane. Puncturing menbrane
other than for drain opening will not be permitted. Doubl e drai nage
pattern floor drains shall have integral seepage pan for enbedding into
floor construction, and weep holes to provi de adequate drai nage from
pan to drain pipe. For drains not installed in connection with a
wat er pr oof nenbrane, a 2.2 kg (16-ounce) soft copper nenbrane, 600 mMm
(24 inches) square or another approved waterproof menbrane shall be
provi ded.

B. Type B (FD-B) floor drain shall conmply with ANSI A112.6.3. The type B
floor drain shall be constructed of gal vanized cast iron with nedi um
duty ni ckel bronze grate, double drainage pattern, clanping device,
wi t hout sedi ment bucket but with secondary strainer in bottom The
grate shall be 175 mm (7 inches) m nimum

C. Type C (FD-C) floor drain shall conply with ANSI Al112.6.3. The type C
floor drain shall have a cast iron body, double drainage pattern
cl anmpi ng device, light duty square or round nickel bronze adjustable
strainer and grate with vandal proof screws. The grate shall be square,
150 mm (6 inches) m ni mum

D. Type D (FD-D) floor drain shall comply with ANSI Al112.6.3. The type D
floor drain shall have a Cast iron body with flange, integra
reversi bl e cl anpi ng devi ce, seepage openings and 175 mm (7 inch)

di ameter or square satin nickel bronze or satin bronze strainer with
100 mm (4 inch) flange.

E. Type E (FD-E) floor drain shall conmply with ANSI Al112.6.3. The type E

floor drain shall have a heavy, cast iron body, double drainage

pattern, heavy non-tilting nickel bronze grate not |ess than 300 mm
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(12 inches) square, renovabl e sedi nent bucket. C earance betmeenogog§ 2
and bucket shall be anple for free flow of waste water. For traffic

use, an extra heavy duty load classification ductile iron grate shal

be provi ded.

F. Type F (FD-F) floor drain shall conmply with ANSI A112.6.3. The type F
floor drain shall be have a cast iron body with flange, integra
reversi bl e cl anpi ng devi ce, seepage openings and a 225 nmm (9 inch)
two- pi ece satin nickel-bronze or satin bronze strainer for use with
seam ess vinyl floors.

G Type G (FD-G floor drain shall conmply with ANSI A112.6.3. The type G
floor drain shall have a cast iron body, shallow type with double
drai nage flange and renovabl e, perforated al um num sedi nent bucket.

The type G drain shall have all interior and exposed exterior surfaces
coated with acid resistant porcelain enanmel finish. The floor drain
shal | have a cl anping device. The frame and grate shall be nicke
bronze. The grate shall be approxinmately 200 mm (8 inches) in dianeter.
The space between body of drain and basket shall be sufficient for free
fl ow of waste water.

H Type H (FD-H) floor drain shall conply with ANSI Al112.6.3. The type H
drain shall have a cast iron body, double drainage pattern, w thout
sedi ment bucket but with | oose set nickel bronze grate, secondary
strainer, and integral clamping collar. The grate shall be 300 mm (12
inches) in dianmeter or 300 mm (12 inches) square. The drain body shal
be 150 mm (6 inches) deep

I. Type | (FD-1) floor drain shall conply with ANSI Al112.6.3. The type
floor drain shall have a cast iron body, w de flange for seamnl ess
floor, double drainage pattern, with all interior surfaces and exposed
exterior surfaces provided with acid resistant enanel finish. The type
| floor drain shall have a clamping device, secured nickel bronze rim
al um num enanel ed fini sh sedi ment basket with, perforations wth not
| ess than 19 300 square mm (30 square inches) of free area. The
sedi nrent basket shall be approxinmately 100 nm (4 i nches) deep, and be
provided with grips for easy handling. The floor drain shall be
provided with a | oose-set, nickel bronze grate approximtely 300 nm (12

i nches) square and of sufficient strength to support pedestrian
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traffic. Anple space between body of drain and sedi ment basket gﬁa?ﬁ 2

be provided for free flow of waste |iquids.

J. Type J (FD-J) floor drain shall conply with ANSI Al112.6.3. The type J
floor drain shall be a flushing rimdrain with heavy duty cast iron
body, doubl e drai nage pattern with flushing rimand cl anpi ng devi ce.
The nickel bronze grate shall be approximately 280 mm (11 inches) in
dianmeter and flush with floor. A deep-seal P-trap shall be attached to
drain. The body and trap shall have pipe taps for water supply
connecti ons.

1. Drain Flange: Flange for synthetic flooring.

2. Flush Valve: Large diaphragm flushoneter, exposed, side oscillating
handl e. For the flush valve nmounting and installation detail, see
the detail indicated on the draw ngs.

K. Type K (FD-K) floor drain shall conmply with ANSI A112.6.3. The type K
floor drain shall be a flushing RRmDrain with heavy duty cast iron
body, doubl e drai nage pattern with flushing rimand cl anpi ng devi ce.
Solid bronze gasketed grate shall be approxi mately 275 mm (11 inches)
in dianmeter, flush with floor. A deep-seal P-trap shall be attached to
drain. Body and trap shall have pipe taps for water supply connections.
1. Drain Flange: Flange for synthetic flooring.

2. Flush Valve: Large diaphragm flushoneter, exposed, side oscillating
handl e. For the flush valve nmounting and installation detail, see
the detail indicated on the draw ngs.

L. Type L (FD-L) floor drain shall comply with ANSI A112.6.3. The type L
floor drain shall be a flushing rimdrain with heavy cast iron body,
doubl e drai nage pattern with flushing rimand cl anping device. Solid
bronze gasketed grate shall be approximately 275 nmm (11 inches) in
diameter, with 50 mm (2 inch) length of 20 nm (3/4 inch) brass pipe
brazed or threaded into the center of the solid grate. Pipe shall be
t hreaded and provided with a brass cap with inter gasket (neoprene) to
provide a gas tight installation. A deep-seal P-trap shall be attached
to drain. Body and trap shall have pipe taps for water supply
connecti ons.

1. Drain Flange: Flange for synthetic flooring.

2. Cystoscopy Roons:
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a. Flush Valve: The flush valves shall be |arge diaphragmtype
flushoneter, solenoid operated with a single-circuit tinmer. Munt
in val ve cabinet.

b. Operation: Valve solenoid shall be cycled by a single-circuit
timer set to operate flush valve at five minute intervals. Tiner
shall be electrically connected to an "on-off" toggle switch and
be provided with pilot light. Timer and flush val ve shall operate
only when tiner/valve switch is in the "on" position

c. Val ve Cabinets:

1) General: Sheet netal not lighter than 1.6 mmthick (16 gauge),
size as required, rigidly assenbled with joints wel ded, and
punched or drilled for passage of required pipes and services.
Provi de anchors for fastening cabinet in place. Front shall be
flush with wall finish and shall have flush fitting, hinged
doors, with latch. Door shall be arranged to not offer any
obstructi on when open.

2) Doors and Trim Flush with front of cabinet, constructed of
not lighter than nunber 2.7 mmthick (12 gauge) steel. Doors
shal | open through 180 degrees and be provided with two butt
hi nges or continuous hinge. Latch shall be provided by
manuf act ure of cabi net.

3) Painting: Prinme and finish painting is specified under Section
09 91 00, PAINTING

M Type M (FD-M floor drain shall conmply with ANSI Al112.6.3 The type M
floor drain shall have a cast iron body, nickel bronze adjustable
funnel strainer and cl anmpi ng device. Funnel strainer shall consist of a
perforated floor-level square or round grate and funnel extension.

M ni mum di nensi ons as fol | ows:

1. Area of strainer and collar — 23 000 square nm (36 square inches).

2. Height of funnel — 95 nm (3-3/4 inches).

3. Dianmeter of lower portion of funnel — 50 nm (2 inches).
4. Dianeter of top portion of funnel — 100 nm (4 inches).
5.

Provi de paper collars for construction purposes.
N. Type N (FD-N) floor drain shall conply with ANSI Al112.6.3. The type N
floor drain shall have a cast iron body, w de flange for seaml ess

floors, double drainage pattern, with all interior and exposed exterior
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surfaces provided with acid resistant enamel finish. The type N floor
drain shall have a cl anping device, secured nickel bronze rim al um num
enanel ed finish sedi nent basket, perforated with not |less than 9 000
square mm (14 square inches) of free area and approximtely 50 mMm (2
i nches) deep. The sedinent bucket shall be provided with grips for
easy handling. The |oose-set, nickel bronze grate approximtely 200 nm
(8 inches) shall be round and of sufficient strength to support
pedestrian traffic. Anple space between body of drain and sedi nent
basket shall be provided for free flow of waste |iquids.

O Type O (FD-O floor drain shall conmply with ANSI A112.6.3. The type O
floor drain shall have a cast iron body, double drainage pattern
cl anpi ng device, |less grate and sedi nent basket but with done type
secondary strainer. The drain shall be 300 nm (12 inches) in dianeter
or 300 nm (12 inches) square and approximately 150 nm (6 i nches) deep.
The interior and exposed exterior surfaces shall have an acid
resisting, enamnel finish.

P. Type P (FD-P) floor drain shall conply with ANSI Al112.6.3. The type P
floor drain shall have a cast iron body, double drainage pattern, with
all interior and exposed exterior surfaces provided with acid resistant
enanmel finish. The type P floor drain shall have a cl anpi ng device,
secured nickel bronze rim an alum 